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'at^t^l ?3|, ^t«?1 

*ff^^tl5?r *rtlc^ <ii^^ 

114? itci 

jj^fjf lt*ltCfS 

fsrn^Jr ?lc?r iM1 Tf? I 








f% ? 

-I'? 

Karkinos I <^15 

'9^ 45pi5 Nt'4 ^JtR 5|?, ^It^f? 

ic^ «rrtn^ ^iiftf-cnilc^ i 

Jit??’! '« ‘2ft*itctf3 *f=?rc< '5tgj 

^tC^« (Malignant tumours) 

«fiI1 I »flt JT^ '51^'V 

’lt«ft5I*l C??Cft^1'5 (Somatic 

mutation) w I 

m ?lllf 'Sifter ^sr- 

^«j«r ^fi?si‘i *«^>T “‘Fc^ c¥i:?( i 

csfilS 'sf'irnr®^ ’i^rc^r c^“f ^ 

4l»T *fC^. ^Nr»lf 

'^^'^ ^1 cf c^cis fw^ 

(Lymph) 'Sf^C-f 

wn 'si'^cn 

(Metastasis) I n<9 

nl^ca? 'siqr-cg^urtftr ^9 

Cilt%9 ill n<9 lill 

*(<ltC99 3fJ]t5f5 

«fraF9l 5t9lC9 C^Cs 

?I5 €ff^if, 

fiTt^il I NtSiC^lS 'S'* 

«(iinif ^]\^u cm f^'c^ ntc5, 
’9f^« »(tit9:trc^?i ^nv\u '5»IB 
car?!:® * 1 :® 1 ?F®5f sfii ?tc?r 

^f»i® 


*ff<r^ f^ii^ I '5inir»f>[ 

ig*® ’1C'? I ‘^1^ 

33?!| 5 r® 'iif ‘(ijc’f^— 

'5f^f (Immunological) '5[«f^1 '2rt*l9>rt^il’t® 
(Biochemical) Pl93®r 5IJ9^t9 

^:?i I itfii^ctfc? ^ciitir, 

^n (Enzymes) «lt9'« 

ntP®f « ^f®tc^ 4^c^rcn n^* c^t^- 

wi 

®c^j ’iN'ir f^’n-’t^r®l c^tc’^^ 3F»ir^^9tir 

’?il «lR^M C^FCit 

®l lu '6ci «i£rPsc9Nj 

'f]Wc99 «(r'<iif»i«p ^®’itc®5 Pi’iai 
?r®^tC’19 ^C^f^l^tn ^t5®l ^t^fir ^tartfl 
^sji9 vii| ^jfpfir m r^^\ 

%^^cm ®t^^?r 

f6f*f^’rHrc^ ciitcn^ 

w ipit^tc9? '®i559i’n %i X* ‘‘** 
i®tflii *ic«rj f*i-tcsiii >pjtiit«cf9 ^t:'? 
>rt?IC^M^ (Sarcoma) -siPg^ Hi] n:'?f^ei I 
C®93fr^^ri! ®i|^ RC’ltCSflSJT ( ^t^^ltfil? 

8V3. c^Kc^ V X ^ c?t?!c?ir 
»IC«ri CI9tC«t? «:® cnw 

c5iU«f?it^l?r ®i ’jj?w c^f^ts 

f^c'f'i c^^i 4*!i:n ^jt^t^i^'S' 



^3r^f% « 


BfjSei 

'srT3!(?[ *3|^*1 

I f5pP<.3T‘^' 

(^o* t^-f=55^ ) ^11 ^ntfii-r 

'BIS}’?® ^1 c>il5 fi^ii, cwc^^ ^ 

«l’l“I<f *i^« 5f€ta^tc< 

'ai»(>itfii® ^ai ( 

'5lt'‘6i:<^ C<f^ 

R?! I w-&?lt5=1 ’l^f®, Si|«1 

*(?« n?t?*r '«lt^fil '*f^ I 

C^tn ’T^C^Ii 'SrtHl 

®t? *itin ‘ifcn *51N <3 c»it^t^^ 

•fill «iWcfii <31^% c?i^ CN, 

'Slt« 

C'f^ceisf C^, C^ '4\%^U ^h- 

^tsrt>< '^CiS. 
C5C? >ltait? 

'oJtaFt^ vrtc^ I 

=fJt^U3l3l C*lt^t5i5 "^Cil 

n'CsifesiiT I f<P|^t?l *fC3l| >V8» 
apWfsf '»rtl' 

Q^\^ 3f«p(fV® (Cellular 

Pathology) «ff^it®1 f^vfJt'® 
ftftM’F Rudolf Virchow ^sicqJI— 

^Tt^rc3n c5T<rtc5i^, , 

wiij cnh:if^^ 


(Biochemical) 

'sif^cafsi W*l ^C®I 

(Fermentation) v(C^ ntC’F I 'flrt^tf^’F 

nk^T lii^^ ^tr?3r 

5 ?tr^ I >‘• ffH 

»tc® ’fwi s ‘«rtt^ I 

c^ifi’fiii c^tJf cnim ^«il 

'Srr^n m, iS?[5it«lij 

^t^i cm^ 'sjsitsr ^Ttf^ y\K'^^s 

■‘^Ij'^lf? C»f 

(ftafC^T^r 

c?^ci>fc^3i nf^<^jf^4 Jit«fK*i) at%? 

wt3ii «t% 

«tt^ ^c-® ’Itca ; fe’}p%{ai 

■£f^'2F C¥t=r 

<ll CsiCSf Rer 5l1 I 

'srsc^ ^3t^t?i 

(Cardiovascular) C^t^f ’IW® 
^iNtCff^ afil’TWtil f®®S «nffl 

^■Jt’^IfC^, I 8« 

«f«ft5l®: ^JtfV 

'Bttiifi|«i ^ii(, ®s-< ^s{ 

'BlTafJI‘1 I jfCf 

®-'<[J aft^l ^t!r C1-, 

>I5ilt5<I C*{ ®t3lC® ®|3I 

C^C?« 5?Jt=»ItCil^ «il^^ 

CiJtcn^l Wtl5 • 

C^t^t^C?Iil CsitNtfllt*! ^nPf^tW 
>^« ,• • -'iiij« W<i 

c^, c?i?3i '•i^f «rtn 



,„w, 

at%t» iSt’fl ^al ?51 '»’" . j. ” 

art rt. rttal^na ca|.rt«a lafaaa •« a^taa aitrt «t? ^Wa -rta 

-^*-.rr=- i« rtrtSJTtSST r'atM 



IHDtA JAPAN SCANDINAV/AN SOVICT UNITED UNtT£D 
COUNTRIES UNION KINGDOM STATES 



ohal cavity 
s. PHAHYHX 



OIGB^nVE 

ORGANS 



cm RESPiRATORy 
ORGANS 



brbast 

FEMALE 

GENITAL 

ORGANS 

MALE 

genital 

ORGANS 



OTHER 

SITES 


5t.it? c?t%? 

(^ tn>% ^ 

Ciit^ltrr? W ( Oesophagus) '6 

?fjt»Tt? cw? c?*?! I 


'ait^ ir?i I c?, 

'Bitutl'f? ^^'»***•*** 

mmi f^? «t? v« m 

^t? ap?"fs^ « 


















swttrtw 


c’fR? c’^rt^ 8ft5«i 

^ c^, ’rjiisf -2ft? 

9\if c«it^' ^jWc? »it?i ?r? I 
fflfs? ^spcsi« cjftf^c?^ f^’t« 

'»’ ?iic? ^^c?? ■!fr>T?cja ?3rft^t?iF 'bi^'c?? 

f-asr 'SC'f?6 C?^ 


^ttn 

>41 ?Jtf?? f?«t? f?r«9 
^tc?r| >4^ <2fC^IVf9 ?tft 

'si?^i, ^«Jt>r '« ’it^itfsf^ 

?tf«3?|f®; ff f 

'«l®T® «ltC^ I f?l"t? ^C"t? 

'^fw 'Bitt*ir?^l, ^^c?H 'a '4ft?t? c?*f- 


'5i^c»r 

( 5fjW? C'^tcnf ^t?i ) 


X^n 



fi-y H0UT« *THRO>»T n.iy^ 
^ WUtT OR OrSOPNAGUS 3.2/* 
- BR£Mr i2.y, 
4,9/ LUNG 0.4, 


^.3/ GENITALS S7^- 
Z4.4/. OTHfR SITES I6.3/^ 



('«rt? »,••• c?t% «Frt^fc?? ^c? «*?tj nra^i cnc^) 


*IC4J ®r?t?: ?5Jt»ft? r^'S'f 

^ cnwtf I 

>1^ ^t??rl'«?1 *4?^ >1? m 3rtf«? 

cf«n ?t?~?ff'e ‘4^ 

cm C^^ C?tH >4?; C?C«(? 


I «rc*f^^t?« >sf 8 <T i?c»il :— 

i'i) C?r-f>l^f, 

>4?^ afNtCsf 

; (<) ?f^“I 'S *lf^ 

??<«. ?sit^fc?? ^65^1 ^lu; 
('5) ?tc=r iftpf^l'6 ^kt^-c«ft"f (Naso¬ 
pharyngeal region) ^FJl^^tC?? ?f4® ?t? » 
(8) f?»fC4 ^^t-fC?? fJ'WC?? 







; ( 4 ) ^^'Si^tcsrj 

5FTt^f^ ; (^) Oropharyngeal '**!>:-[ 

9tCif ; ( 1 ) 'SfKfif '9 

^55®ii ?tc^ ; (v-) 

®ftr« 'srn^i c*4^5prf »ic*fT 

»}t<lit5 I c?^1 C?tt^ 

c^, f<ci^ 

5Pt?jc'fw 3ici(] <inR 

'5i'»rWf^, cmi I 

(^) 5r\5 

'Sfc*r‘^tf-5 =fv, 4 »-«»'> 

^615 »ii^i sfsii: nf^ (sicJiT 

c^tt^t^ ^•|^’f?r ’«ffi}=si*i 

f^g^l ^*1 I ^Tt9lfC9?I 

?^*fC5f9 'sitl?, ^1 'Slfs '« -sir® 

^t«ft^r 5f^tf?f-ip sitait^ «ic^ I 

), 

Sif'S^ 'e "siV*? 

C-SPC3 'flis 5T^J I 

(0 ^'9 ^4-«« ^r<j 

’JUC’T? sit’il ?t<I 

c^*fl I «t^5f=r ^larffTT^ 

(« ^5f) ^g[ 5i^5]}g^ 

m asta*! I <iiFc^a sitaj 
c?^ c*r«fl ^ta ^w, 

JTTt'S, -iia^ 1 =ita\vf9 

»tcaj «?ati, ^a, af«., 

«itt^atat® sJfal ^pjt^ta ?ra 1 
(«) afrac^a 4^ta—a^ta^fS atc^rja 
aqa^i *r<t:*it5aia ^U] ata ca, <5rtat^c?ia 
'Bifiat^caa c^a "f^atascfia 'sifaat^^caa 
ataj i«%-8«% asji'^tcaa ^ft^-lra 's 

ca^ I ■f^at’pcsia wcaa acaj 
It^ac^ afaas ^ia ca-at i n^raa 


at^t’f ^ata af^tca 

asff^JiitrBra (Carcinogen) naft® 
af^« ?afa •ftca i 

( 8 ) a'fatfBfa^ 9 ’sfa'^ta sfsta 

—cafaficaa a^it^ra i^ta*rf«tc»ia 

faaaw 4 ^f“f ca, aCt^a at^is^ra ajfartc^itca 
*tt^’?^a asjNfcaa »twi ca^^ 1 f%i? 

atC'^ia 'sifaata^al 
faatfaacst^ 9 aca^ af«jfa 9 
i^aitfvf ^ 5 r$«i asca l caatca ata^^^a 
a^a I c^f-cai acalw aat^ 

aa''fasT Jfafcsf fta -sTfa fa'®'! ca>it 1 

^l^faa-' ^Tcaa*ita '^ra-aj «ftai c’fci? ca, 
fii^casfaai c^r-f)a ^pil^fra faa a'^lata 

^c’f^'Pi a^'ftcaa acaj cant 1 

(a) ^«jfcaa «r®ta—fa.^caa ^il^rcaa 

«isi^a ^pfaa ca ^anta, ^| ^'^?fs®tca 
'Statfa® at ^c^9 yqasai ca,'®i^aatatcwa 
C 6 ca ^antltcaa acajt '® ■'^^~ 

a[i^la "a>7t^tcaa n^^ai ?ta ca*at 1 ^afa- 
at9ai, ^anta a^ai, ^aa^ nta 
af9ata '«i'5ita^ astacis c:^'t^ 9 afcaa 
asjf^fcaa f^a ?ta«i i ^pt'ltca cnc^a 
5la^ta ca ^jt^ta ^a, ^ta ata 
’Ft^afa ^itarfa 1 ?ata a^taa—"^tc^a 
aaa ‘^aa cntca^ai catacaa a'tca 

cnc^a atc^ fac3fc?a naa ataata mw 
aff^c^ aslia^anl cata atca^ i 

a4af^, ntaf^^ 9 aa'C-^a jtaata «ifa^ 

ataita awatcaa ac«r 1 c-sftfSa 9 

f^^tfaa’^^^ (facna ’^ca “fa” c«r?ta 

fs^tfaa) alaj a^a^a. asican, a4at«^, 
9 aft^a >fc«f 

atac^ atca 1 



• Wl 5RWC5T *1 


c^t’flif nlWtf c^, 

« spkt^a 
f^f?l «r^n <5r?*i i 
(«») c^-ft? 

555 fniaissr^s >ft? ^z^ ^pjtvftii 

c’tnc^ I 

5t®rt3 9W5f^5p C5i\f5t^ nvfM mm. 

C^'Sfai 5pfa«| 7\^^~ 

'otc^ 5nc51 c^\r«5f- 

C^5lJ{—'Sir«i:=5'S>^°t ^f*il '« 

i^^Ttfif'e ’?(5 c^ftaft?!! ^rt^fiu ^«s^f5f5i?- 
I '<H 4^” 

ffef^«s5Tl 

WJ1 c*rc?5:5i c^ fbf^«,Jt5F 

( Radiology ) fm 

^tCtTW C5C? ^3 'SI C3»?l <il'f 3f%- 

f<t*l3®3C33 3131 f^^:3Jf513t3 £fC<Pf*f C?’^! 
3t31 C5f^i C5fi:f, ^rsjsitn cnc^w 
^r^3®ft3S5 3^ 3i33t3 ^stC-S? >lf?s5l 

5?’^C*f3 3C3J C3*il I 

«!5^3itC553 ¥C85 3ft3l cnCf C3, 

^f<C3 '«133 « '6t^3 5Jt3J C6Cn ^«f ^‘=3 
5FC3f3^l '55f« m 5lti3tW 

<1?K 2fC3»f ^13 

^31 5C3 '51^-^11^1X33 I 

c®3ffaF3 >i»(r3^ fi)iT^^ «C3 

3FK3'® <ff33 afP(fC'f3 «fl3^ fn^C>[3 

^jt5TtC3 'srtapt^ 5X'3 C5f^l 3t3 I 'srjtc^l- 
®tl, =?C3 

(Betanaphthylamine) C'4^3 32?*F 

15IHC33 (Urinary bladder) 5fjt9itX3 


'sflapt^ 59 1 ^«>nMJr3 f3C»[9 •ito 

3t»T 5pt<3^ 3t5C«l'e ?ait-rc93 

^Jt^ft3C3'?l 'aitaft^ 53t3 51!gt35ll 

'3tc^ I '®ltC’T'f^^, C33f^%si (Benzidine), 
^31, '5rt«i5Pt^,3i, faF€X55t^ '5tc»ttf?i« 
^Tl3tf¥3 c^?l, ^JtJTt3’&JT, caftxw^ 

(Nickel Carbonyl) 
'21'ff^ 3|«5if<p« ^i^rtgr f-ita 

5fi?)ctf9 f3r«3 ^^~miz^ ^Jt'^r3 '5lt#*IC‘f3 
'Sft-Ifl 3k3f I =5s3r<; C3, «IS9« 

31 igsrs'^l^ C^fC-f f^ial9:^, 

'6tr^^5^3 f“lgIJ|:SX53 «f<Sl«fr« ^3?1C*|3 
3131 411^13 '5I1#3C93 ’1«t331 

n<fl3 nt^ Btta 3f«9l r^F 31 ? 

^«14S f-ltK 'StJI’ff'SS ’IC^ 3i‘Jt^l3 '5lf%- 

ihW 39 1 33H3 3J351 

'^3W 3r9C^ ‘fl3 r3’irg «9%C9 

3f«91 5C^ I 

(I) >11311^4' 3lp53lf»3 4f«t3-mi 
C’lC^ C3, « 'i3^3lC33l >f53t53 

i^3C3f^9 ®r3r^3;C’r3 4jt99rc3 'B(t3pt« 

59 31 I ^'213^93 C?llC43 3X9J 

f^sfi^tf 4’«3 ( Circumcision) 3l9J^t^4 
5Q9f9 ^C'lS 4Jt^t3 %3 43^ 

3^C« CW^I 3t9 I ^5f9X'r3 3i:9J ^X3J3 b^3 
f3C3 ^131 Wlfl 4t^ 431 59 <^9^ '®t31 
93m 4Jt^tC3 c^tcn 31 1 

3;3^3tt33i '5{cn^t4« 39 x 3 ‘flt «f^i 

'5I53t9"t 4l3r 4X9 I ^t9l 0?^ 99X99 

4] 1^1X9 X^tX’T 3X^, ^X3 X9 51451 C«l1X49 
f®^3 «f31 «f5f«1'5 X3^, 36fX99 3^ 

33 33 391 ’lt-W3X3f^X99 «l^l5J49 

'»13'91, f3C“t3 4X3 fS^II 31 

Frenum-vil9 ^X5 isfl3t<J5l5l5 39«11 *531 5X9 
33 «f^xn 4jt9lt3 ^Mf%9 Sn^'5' 



V 


wt*f '8 ftwtil 




1 ffs^rw?! *ir«tT >4^ 

«r5pi^ C5f^, 

fc<fa c3t%?f >T‘^ji 'sfcn’ftf^ 

^’ilf?! 5|rtil*l 5?311 C^C'3 *ftW I 

^jt^tt??r 'Sins 
^*1 nni 551 n'spj ^si cni:i|—"sinL®^ 
!its^ 'sin^i nftc^is «imt- 

5if3f5 '^st^-’icns nijt^ts 

fiff^tstcn nn=»i i ’tfs^ts f^53*i 

•ffs^sg^ifs nf^fcnj '»ifsisi -iit 
fe«>nf^s n'vnji 5 fn ^sc® ntfs i ^fSn 

Ji^l'e 'Stacks ntfn n’ssi'ftns sif^ntc?? 

51C5J ^jt^Tts («ff5 ^‘i%-^b'%) c*rni 
nts, fn^car fas s nt«Pt^ ^s ^tan i 

a?tnt^ sUsai ^Rtfs Hs^tfs 

^ants ntcfs atn '®U'fs staj 'ill 
SJtfts fifC<ftn'SfCS^ SfSl (« oX) 'ilS^ <41 
cnc^l wwts liis^ ^css ^fjj^fcas staj 

»t"ni#a fhm fnnit« ^si ^csc^ i 

(W ntfintfnfwts «f^rs-»i^tntat 
»r^aFf« «i*^nnircsfs w cnni cnc^ cn, ^u4 
nscns -fJt^ts ^fnCts sfcaa^ ^^^^•^ ajin^- 
«tcs ?cs nrc^ I ^rtlc^ifnai « ^tcaf't^^its 
^:s^iS «tc?c«rscnfa ^jt^fa 4fg| c?ni 
nts I «i5{nnitciis s'cn cnm cn, -Ins 
^«i»tns ®rw ^itcnT-fiaf acst^i <41 .sj^cns 
¥t9i ^rcnTn-^ SfCs s'Jt^fcas ^ 
^cs I 'sii^^n'Steal c?ni cnew cn, “^l^ts- 
aiJtTQ 'iiaf sapcas (Thyroid 

gland)-^]t55ts ntC^I *ft% 

sFC»! ^*i 'Sinai *3<ntaits '=itc5tf®tns 
'BTstal 'iia ^tan nw nai i^a i ntema 
>n:f fnifn's'stca '^tratf®anl3's sia*! '« 
sfn njn^ts nfca ‘aI nfaf^f® '4'?tcai ^r^a 
TOf I ft^cs ^art-rens a^Tt^ta %n cant 


ntiata fja ntc^i < 2 rntfn^ fcaci cn, 

Schistosoma haematobium ntcn «4a^ 

'srt^a na'sftfa-n^!a«(nl (41 nam airWa 
^«snf^a "sisi^n ^nr n^tan i 

(5>) wtr®a 'Sf'sta—cn nafn ct's^ta 
atna 'Sftf^a ac^ aaja^ nnK (Pigment) 
cal, ^rai nfl 'fltnnnta' cacn 

«rna cates? sr^i’^t^ ^tan, 'sea «rta| 'Itai 
njl^tca ^en ntcaa i ’^nfaffe'S Sailor’s 
cancer '« Farmer’s cancer »4a 
^nt^an I 

(^.) a^nnf^a ^r^tn—^itwfa ft 
a^nt^fn^? c4| < 2 fn «rtal ftwtni afat 
^a-aftan ^nntatan, fac-ra'®; ntai ^iftittaa 

vf^*) Ji] (4^1^^ ^t'^a-nsFaca^ 

^tfacacin, ^tena nen '4nncni >4^11 ntatan 
aeatl l ^a? aa^cna aflfarta Retino¬ 
blastoma (a^ftne^a a^n ftan 

asjt^ta ), ’5tB «rt^-^jHtraa 'staiii, ennn 
Scleroderma pigmentosum, Multiple 
polyposis of the rectum «4a\ Neuro¬ 
fibromatosis— ^4'®fn nn%a'otcn a^n- 
na^nata nfaBtfai's ^a i «rat?r?n, 
>45^ nt-^^^la a^iMca ftgli 
a^ntsjipPtaf^l nfaaift^ i^a i 
?Fcaaf|8 nacna faan 'f jt^ta '6 «rft-a*Jtsrliaa 
^la'^l it^i caft5f'« '45?gfn enters nc’V, 
'4an ft '4?Fafcaa nt'®i, ft's! «Tnai 
fe'scaal nfn apit^tcaa a^n nc^ ntcar, 

^ta ntn'€ aFit^tcaa 'nt^an cnca^ ftyft 
nt«ata 1 •% n^tam acaciii ^Jt^rta 
cat%a §fatr ^tnfftansfn ^ita^ naral 
©t'S'tac^ ftwtni ^can—^jftita cltstcs 
catn ft ai ? v4a fe^a iFcni—ai i ntnn- 
cnc^a aFJtvfta clfatcs '»inai c^ft 



»r*rt*rtc5i 'srst'Jff^ » 


^ t%i ’^5^. ^^c’TK ^JtCiS? 

SIW 35FC*fiJ 

(Cell-free filtrate) '«r'^?l 

c^t^r ^t^stcnw *it«fj:*i 'ii^ c?? 

41%? c?c? 

*ftC5, nfflSfeisr ^31 

’T^’f Si? I 

*iw ff 1 f%i ^jtc=*tt«if^^jh 

c^r^ri ’qtif, c^sfq f^c'^ai 

^Cei« 'Slf5^^«^3!l ^1 
'Bit^t? nlun nfc^i nflc^if 

'«li I (Lesions) c<«fC? 

fir«3?« ^jt^tii ?fc? 'sii m 
«lf5?lt«. ^'5 ^19^1 'Stfl 

>T^f^ifi ’^rt^u >r1^^ 

'Si^ej^si ^?I1 I 

(>) c^t9^i f^^fir, ^Itc^i^ 

9i9ic?rH, *ft^. 

^nit^ '6 -ttWl ’f'Q ^"9 ft’l (Leu¬ 
koplakia) 4Nt^tJT 

c^t^i cJf^, 

^■r f%g 3f^<rj¥ c*it^ 

CSff I 

(^) 

'ilf ^1 <fl^tr»f^ nf^n (Polyp) c?^i 

1 c3i«rtR w ^n»it^‘r ^p?! 

I 

(«) tt?t'®^ ^3T-’#lf^ (Mastitis) 
Jlt^’ff^'Q I 


(8) (Hyperkera¬ 

tosis) I 

(4) ’FUr^t’ltapt^ ^t«=T 

’l'^Jl*l '9 C3 ij[;t—^J l^'f 

C*ft®1 iftn 'SJ'fI 

(«,) 5}!gtiit5tt<5it« f«f^ I 

(i) ^3ft"fa<r Bilharziasis I 

(b-) (Peptic ulcer)—^»!l 

c^, 4%—i474 cnnte^p 'ait?iJrt?f 5FTt9rrj^ 
^51 c^i c*f*fjs? '«rt»i’rtt?i 

fip^ii Jit, c^r c’Fcaf 
J!C«P -f^jr6f^«v3Tt^ 

I 

(j>) ^1 '^tf8«i (Mole)—flfar® 

^1 1(5 ^*1 c^cail '»r^^ 

Vi, 'sc'T C3intwt3ii 

(Melanoma) 

I <^5 ^*15 
5t*f <2fC5tn ^1 'Sl?f 

^Jf^t?l Vi 431^ ^T'd^ 

>it«tt<in'®: c^t^r 35p*i ^fiifV^ 
v ^11 <2f^ti:^fl, f¥« 

<4N5f 4^{3 *f?l«Ft'« 

Vi f^» ’it^tc^r «nii i 
cw*tijf^c« (3(1? 3(x«(j *fc^) 

>f5?t5? M?! Vi C?t4t|3 

C?-r Vf% 1? 'SI'S!*!? v^ ?ti I 
c?t% '« ®t^t? ’res^^r 

3Fjt^t!i i(ff cnt^t? «! 

*(X^, f^Pg^ <tt?1 3(1? I 

afsi^it'd^cn? 3(c?j t ^ 

f^t?l'3' c^ c^t^r 15 m 



BitiT 




>• 


(5iw^) cyt^i 

Bfcsr 

'ii^1 *itcii I 

f^whs* »l5 

•^Rl at«tc^ I 

i I 5lt5p <i<pfB f^'S ^1 *1^ 'BInH ( u!1^51 
WB «fc^t«fj, ^tai 'sic^^tF® '«?i 
^c?r «rtc^) i 

^ I f®9l, ^tf59l 5l1 iSf^iftC«f<I 55< ^1 
'SI 'si'BTtC*!^ 

fec«H^I 

8 I ^tr-r ^1 (Sore 

throat) I 

« I ( «fC^t®fT ) '5I^jf^^ 

?<5^ I 

<» I fe'Tt'<r I 

11 5i1 % ^1 ^1, r^:»t^ 

c^tc^, Tariff, ^tc=r, C5tn<i *\'\^U 'si^^l 

*f=iwfw:i I 

^ I «Rlt«rjt'$ 'e3F5|-5t>T, 

5^5, *rt'85i ^t9 =ii 

s I 5it'*ft«f<ii. ’fttfiffe’TtliS’T 

(Sinusitis) W1 ^IS"lfesI I 

'S13r C^Pt^l W Cif^r^Ttil Sfc^f 

SRW 'SfW^ ’I’l? C?C?5 51^91 

«i^cH f^f*i'5 mu 

or ^'Nt? 'Blt3P^I^*l3 si^gt^^fl 

c«r5i I *(t^nfn^3 

wmc^?i?CTf n^i sj^^ri 


M f^<c^ I 

5fS[C^?l sMc^i i 

filt^^tis C?c?3 '®I^t3r SH'B ’Sff^ 

; c^*iJr—111 ’ifr. 

'si^-f I ^tnt*fj% (Biopsy) 5|t*l¥ 

"t51I-‘^'«f«?I Tf«1 

f^<9 sj's^ I 'fli 

W 'si'l’Ttf^'® *f9 

f6f^«N*T^ '^^fl’^'f 

sTt^tni I 'Blt^J^^*l 

W<C*\ '5i5pra«i I 

(Endoscopic) Cilft »i?t3’F 

«ltC^ I 

^«lt<^t?*i ? 

’T*f3i 

—^ ^*1 
f^, ^u I ’T^t 

3p5apt*l’F C^tt’ts f5fV«s>rt’9 f^’T'S '*• 
^IrCiI 'Of'St’tf^ Sltft® ^tlCf I 
'sit^'w'Tf^^ csfei ’rc'?« 

"Blti^e f^!58f5f 'Bltf^BtW ’T^*! i 

^) mUT^^ a)n>f?5; (Chemical 
carcinogenic compounds) “" 

^\A\^ 

I ftCB 

’Rl'IT ^JWCW ’it’ltfll 



«Ft5ntl\, 1 ’wt«rfcsi 


’iit^ >rcsr ?!C«11 
3t*T'hif^T *r?tc<ir »fl?tt^ ^ft^c«rc? ffsfsf 
§*rtor ^ fn i 

jftrsi artnfjTt 

*rf»r «ft? «f5rntc»T^ 5Ftt^ 'srtsi^'f^jii 

c?t^JT I ^r? ^i5*r 'sffsi^t^jii 

C<»rr5F «, (3. 4-Ben2pyrene) 

5ftT*f <ii^f5 

’pf*! I c^ '«i^:-f 

^Dif^sr, cjf^cir 
cn\ I 

^ifsftfS^ ^C9!i c?f, ^'t^csi- 

mi («, B-c^iaii- 
•ftlft:? ^t?I 'Sf^'sf® ) nt'Q5l 
'Sfftt^ir c^sf <4^^ 'ai^T'^'f 

«R:<fj ^tf^rc^ftcisfsiJT 'e c^i-4ftf^tsrtc®|5i>r 
(Carcinogens and Co-carcinogens) I 
a^T'hR fir®^ 

’I'fK ^«^*f^?iT ^1 

^tiii 'aitciii 

«ilPrn -« 

j(c<fi f%f 5rt«rl‘ti«i 

(Prf^cu f?c?rti^f I 'ill m ^tf»Tc=Jtc«fr^? 
«rtwt*i?i »<t»fjc*i 

fiff^l C6^ I ‘««rir 

artsii cnc^ c^, 'SRI sifia-pj 
<fti8 ^t»itiif^4f «f^t?- 

wi ^ mz^ ^twi «r?f? =^^1^ 
*r?N 

mz^'^ ^Jt^tii ^ 5fj I c?^ 

’rrf^CsrrcsrJs^t^T’T (Carcinogenesis) 

«r«rt^ ’j^r^ i 


(«r) *ltfi*ltf^4f f^*t? (Environmental 
hazards)--'aif^?FK»t C^ltC^ 

=^t'5t’T, cntu 

« 'Bic»ftr<r^ j?4Tfff »r*ifi[® *ftfir*ftf^^ 
'Sl^^t? ?'«fl 5fjt*rt?I I 

fH^ll wc?c? f%CMt^ ^jt^t?«f^ 
cvf^i 

^z^i ^t5l ftfel-^HRsilRsr (Bcta- 
naphthylamine) 5Ft?f 

^li^U ; C?lf®5t>l ’t5rf«f:4r?im 
'«lfl-^It^t^ ; caFtC»l^, c'3®r&3 «rf^ai *f?T«f, 

^^c*nr 

sft’ItiJKt D^^lf 1*1^ C«*T| 

'SICISI C>f«l, 

^154*18 ^Z^ K<W 

^jfvit^ £r^f^ I 

^FtfetjsrCJfii ^Min:*r 

I ^I’StCn *I^K 'Tt’FC" 

'ait*itc»f^ JTt«itii‘f^: ‘Ftfn<r ^ 

'5(gr 5^f8«T ^’TtC? 5(0! (Bronchial 

tubes) ^1 ^PS 

f%?l% nt^i f¥i 'sif^’itaiti 

VQ gffasf *rf?r^sT 

VQ '5i?f^«t^ I m >E<fT 

c^t=T f%i '»rr?w 
’ftf ^ ’itr*r:«fj?f ¥C9i 
ntr^ii 

(n) f^f^^*!— 

m C9?t¥ c*«ft5F 

15C9I, ^'\zm OT c^t»« 'sfrtnt? ^#5 sitftv 





[ 4-15rt, 


^4 

'6 »IC«<J ^C<15^ ‘P)t9TfC<15 

’I’TCBW C^*?! I 

>ltC^ ^?C1f =¥13 

■VJt^tRsJ -vlS I «Jtl|5l^^t^- 

(Ionising radiation) 'Q 

fafafa^ia i?afa 

'Q 'Bjsjtrsa Ncaj 

c«i^a ^fjtvftca '8itapt^ ^'ata ca-T) 

atcaf I 

(a) 5Fjt^ta 

’Itc^ia ^*5 '5S'spa^f^j|9ita-^5tlafJT 

'«itfaf'5 mca h^tfac^ai ^cai 

aacatC’ra (Papilloma) ai f«3l 

(Wart) cat? ca«ai 
atfa^ aacnttaa cac? «ftaa ^fai? 
a’fa i ^ifaa*^, aaiatca 

>ra^ '5ifa ^«tatna arc^ ai, 
■^li ^>at«tatna i ^ata ^tata Rous 
sarcoma afla'1 caai cac^, ^tlata 

aca «i^fa^ afa^^tacatncatf a^lB 
cac^ ^>rtf5a at«ai ata i 

^t3f f^fsa €faftf«a afiaaf^a acaj 
atcai aareaa a^itaita 

caai cac^i aa ^t^atcaa aia 'Q 
atatafa^a*ai#'sica«F ®ftai 

»i«a ^tacf I c^taast^i*® asTtapifcaa 

Jiaa ^“tac^tiaa aia^iat^ 

faaa^ acaaita a"C»i ^ta a^t^taat^a ^a* 
f«i^c«praai, a^iatcaa af^ia 
4a( asjWia 'eftaptai cat%c*ra 

aiis* ^caa§a-«i'ii^9fcaa at^tcai 
<sft«a afjt^ta-^t^atcaa a'® ’^faafi caai 
cacfi f¥f wwa fatffa ^at ^ai 


«^ata[ ®ltaticaa «Pit1a® aa 

al ca. ca«f^ catca^af^a ^1a«i i 
aas^aa sfpfaft^ra ^jt^ata-af^ata acar 
a'a^Cta c®s?tas ^ca at^pc® atia i 
®tlata as'faf ataaiai? ca^ta ca^ta 
a=¥caa a^jjaita ^aaf®a a^ata cwai faai® 
afca vfla^ a^caa '«(tfaata aa^t^asaica 

®jtf%a (Vaccine) a^c® a^taa? ^a i 
‘^aa c^Pta fa^staa’a® ■aat*! ca^t 
ai cac^p aca ca'eal ata ca. ataacac^a 
arjt^fa citatce (aa^ a^it^ta cat%a a^’at’f 
‘flia 'aacaas '-pJt^fa ^ca i 

(is) ipc^ta (Hoimone)—^jt^ta acaafta 
'5it<2jc^a 'Sftafa’P c^® ^xt^tcaa 

^$taf®a acar ^c<taa^c^a a”# i 
atca caatcai ^cai ca, i\ ^§caa f®aHa 
(Ovary) ^in’itacaa a'ca waa ?jt^a cata 
asai ata i ^na^ ^^pa "^^caa ^acaf^'sf^ 
'sinatfa® a^ca aca^a f®at“ia 

^tfn® ^ca ®tcaa ^caa ^jWa a^c® 
ntai c’Tc^ I ^ca cwat c^r^ ca, ^ 5 caa 
f®®a ^caa a'lMa f®ai3 ^facaa §na fa^a 

«pca ; f^aa|5® €raa®1—Genetic suscep¬ 
tibility (aa^a ntraatfa^ ), 

'«I^t®tfaaf (Abnormal status) 

'aa( ^ai-nfastf*!® ®t^atcaa ntfaaj I 

^-^c<ta (Estrogen) fl^t«i ^ftaa* 

ataita ^c^i fq^c^faai ^aa* 'sj'Si’Pta, 
^ata.'sa^ cafta c^Fta "^^taa fn^l^tatc® 
(Pituitary) ^I^'caa ^ ^Ca I Vf% 

f5f^«.ata ^carcw ataac?c?a faf®a wra^ta 
3paafa® at®ta ^t^ta ^fcatc’t ff ^laai 
^a*caa acaj ca*?) ataita capta fac-ta 
aacaa ^imtraa aisai ^a aw aca 
fa all at^ ‘fla^ n^t^tntca afip® 



fWttim iRai^rfe 


«rt%c^ 5ii:«n «i^1f ftf^?r *itait? 

?[tsj c^<f1 C5tC5 I 

^it?, c«f"f nf^i^ 

^ ^CU^fg fe^H? (Ovary) «ivf>^f^«| 

'5f**f^1 C^ »I=? 

(Prostatic cancer) 'sitcf, vstt'fii 
'5injfta*i cif^l jjts, «ft5l 

•St?*! I 

<FC3 ( c^ 4?I1 C^sfJf 

*11 c^*i *«ftc^) ^mn 

■ffiltf C5ps\1 
?i<psf ^t’st^i^l? 

f*F, 5fit®Tt^ ^51^1 Fs >211^ 

I 

^ <Ttc? I Fp^ 

c?c^ 'si^ 2f^tw?r 

■51^1^11 C^ *Ftaf 

^1% C5!^1 «r«rf^^ ^K I 

^n^tc5 ^9! nt«iii cncf. ’i^- 

«tC5f •fl’sfq c^ 

^ai c^t« ntc?r, '®t?r c^t5i fir»jt*i c*it i 

*f^ti:^i?i «ft%, ^?ii 


9tai ^ ifsifiiJi 

fR9jr*T '®tij I 

C^pCai'i.l fs|91C^? ^:9t vi)^ 

^tc'® '<tc^ c^tlS c^tfS c^rti 

«fC®J^fB C^t^, CJfl ^^?®1 

^Srtf Cian ^SICSI'S *lfe^, 

I 

«lhtc®?l Jpc?! pFg l?w 

C^t^'^r^l >IU’?1aifW^ 5C9 

C5}| i3^si«i I ^Hf 9pf«<i ff 

c^»il 'S^^^ c^U 

c^f'sf^ 'si^f.jf, ^t?c»i «m 

T'C^fn ii^f^t'a^ 

c*i5t*ic®ifj 5ft5f jf'^a I lii^je fsif^^ 

F&s( c'<ic^ 3p*)Fi^i«r 

fH^t*(C?iI «ff^5l-4| cspcai^ 'ai;|!5 

^jtnf? c% “«ftc*i”—w 

r*<?sit5j^f ■sff r®a 

c^u « ¥jt«ft? nM^j cm\ ^vn I 
ft^ ifNPl^ '815{^91Wil ’fC^l 

51K JfWI (Synthesis) '«^• 

cnc^ c^r, f3f^® 

5!sift® ^?|81 (Cytoplasm) I 

^ *Fp|«Ft'9^C*F i^5, StlwtC^lPl 

(Ribosome) I >l-^ >ft^C^tJlt«[H 



«rrsf'« 






c’^ai I 'afjt%5il «ijtf»f® 

captC*itC’lt*l (Chromosome), *1^ C«ftfBc^ *lf9*r5 ^Z^ I 

(Deoxyribonucleic acid) 

i'5'^tw '®lt!^ ’?i3—<2l%W<r^ 

^tuHJ f®. 'flsi. 1 ‘2rNf>i^ ^1 

^VfijrHfH nf^- -Sf’ft:*! ’ft^ I 

fkznz^ caftc*itc»flw f®. 'fl. 'sinii cn“ft?r® ^N««, wtntf?, <rt® 



o 


^C5<i i|f^: •<FjMii <i]:^tt*iC5lt®tc=T f^®tarir cw^l I 
( Dr. J. C. Paymaster-<il? CTr-f f f^{6 tfft® ) 

'®?t5. 'fl—'BiitfH® '« c«tt{Bc=i?i 

^ ^ gcn<r ¥Ciicigi c^cai? 

fintl’T W. 4*1. <il-^ 'Bits. ^ f- *i>!f 

’fs '^••r'5f?*i ^cs, 

m. ^«l;®fiis SICSJ n^® I ‘il'Sf^ ®ts<ts fssssf «l5J*^t9!lsi^ ^ 

»ltttt>tatarC*l ^Z^ >iis< ^wW ^1z^ l ®N®. 

-aits. <Hif. (11. '^‘ts »f?ts®t5 C^U ’fkiit’ICStt ntf^^tWS CS ^TS (H^lt^tS ’ttH 'S ®W? 


535^^5 « ^jt^tcii? I or«n ^t?r, •>•% c^csi «rf«?:flt«r ^1 

C^tf«C1ffe ^«*3tc|?I I ^Jt^tCfl?! ^ =¥t3*f '^'Nl ^ 

sft’T (Nass) f65JtC5?t<I '«l'5Jt^ '2f^9l, '«{f5fC«l W 

sit’f «rt?it ^Jt9if?f <iftc^ I ^ f^sa*! ’ifi 1 «rf^wN f^^r 

^C3i<i "gt ^j'hTf?”, ^t9—{>) 

I ^*Ts ’i^?! =>^5i ; (^) 

^?t?l'^ c’^fta' >r^^lt'i n«fH ai 2flc*nti^a 

ataata '«it'St^ ca'^il ate®? 1 ^atir^caa a^jt^tcaa <ff^t"f ’itata 
at^ 's a'Jt'^tcaa >f»a# ^lai ati^ ; caa^i— aca fac^ ntca 1 

ca ara ta atc^ ^ftcalfscaa ^U] a^a, H ^Jt^ta ^«snf%a a^taai atf^’ca 
caatca at^aca® ^jt^ifcaa «itfa«pj caai ^rfea, ^aa aa ntfantf^-F faf¥aa, afaw 

ata, ’ifaaf® ^ (Nodular goitre) m^Ji 9 ®U a^f®aa cnaN® '«ft*ra. '« 

^f^fa'S' ataita ^lafi cac^i atfir a;a^^ca fantcac^a ^anla afa^ta ^pai i 


fitt^-arjt^ita ^a’^ta *?i& ^a (Submucous 
fibrosis) I caatcai ca, 

Cycad nut-<iia akaja ^5taa afc® 
«i<a ?fc^ 'sd I 'sata <iia^ '^wW 
‘fll Bft^a aWa «rata at^ i ai’s ’jta'^a 
^aca 'BTt’Tat cat¥ ^3ita^ 'q 

®Ptatl nffaalf^f aftfetc^taa ^srisa 
ntta I ^at^anfa aai ata, 
ata 2 lf®¥ ntaaata ca, f®«fl '« 
aMtaa ^na wt^ ’itata*! Aflatoxin 
atta 45F fifa'ta ca^f’t’F natc^a a?jS ata i 
tt»T, ^a%—^a ’Fca ®tcaa atwi ai ^tf%a 
ttata aft®a w ca^f^^p nat^fiS 
«tf®ataita a'f^^ai ^^ac^ at«atcsi <4^ 
*faW !5 ®tcaa a^c® afjt^rta ^"^aa ca i 
^a« a^Jt^ta ^'t.ataa ^aca at 

c^ts(^i ^aca at, 'st ?a < 2 rt%cac? 

alWta f«f^c® I caaca^ltr® •at^caa 

feaa nfhPtaai wtac^ faast^ai at?caa §na 
^rcatcaa m«a f^ >i*?5*la ^a i 


afitaat? f5f%<^5il 

strata a^tca a^Jt^fa «it3Pt« 
csi\^aat^ta atat at naa c®«t cBca 
^f®ca c?eai ^csi i ^afa^-t -r®af nfv 
atataa^tca ata-ri ca, 

<Pit^ta ^aa« atca at i at^ a^a 

^rcn« c'Pta ^iNfa cat%a srM ^fsfata 
a^taai fm =s(iaaatp®i fan® aica 
^nfs 5ta ^caa acaj ^ ara caftc^ ^tstcai 
a^a ^aa f%, ®tac® ^tt^fa^ 
fpf^^^ata facta aa'stant’Vl ac^s firf®^ 

« ®ra cat%a acaj brc^ ^tfsca 
c®tni a®a fct^i factas*caa ^cac^a 
fantn. af? aa a?caa ^iWa <^5^^ 

aai nc^, ®ca «rr® aara cat^a acaj «a^- 
aracaf ^tfsca ^ca ‘al ?fcaa ^af®ataa 
^a1 nsa ^ca i 

afjt^tcaa ata'^jafa^ fpfV^ata ^ 
firtaitj naif® acac^—^arlnsta (Surgery) 



«rt«»« ftgjtaf 






'8 f^f%il*l (Radiation) I 

f?Cf 'eita?t^ 8 

C?«51 I «ff5 '«ltC’f 

f5fsF«>5f^ f?ifer^i:®>r 

C?, ’T*!^ '5I^"fC^ 4C^^tC9 

^s?(r spcii 5t3f I 

«r*«il '5rf^8 'ai5>r?i*i 

5IW Anaesthesiology, Prosthesis, Blood- 
transfusion Antibiotics 

<8i«'^% 'sf-srnn® 

«lJ^NFtW »itR^ I 

^Ssfn'Q-^n.^’i *it”H, ffaiN 'siR' 

*f3l)f5Rf«>»lR ^.5fnR) ^z^ 

C*fC=? I 'Slt«J«fl*l 

C^t^ll ’I'S^ ^ZW, ’3^ci6 

c^«rtw c^fsf c?«5i ac^i =fi I 

‘fl’i? ^Rr, ciJPs^N'« 'sfsrf^ c^iiffaFi *fwK 
^^1—^r^Fs 
aftis ^it^tc^r c5Ft^>T5SC5fl 

Rsrt-fnR^^ RFfsi*! RFfm! i 
J!^af 

c^i:^ '« 

»rt5tnr f5f^««3Tt^ «rHt«f^!i^i 

fe*r*!f% c^ c?t%? ctfc^ 

'^^z^ R'st? Sit'S 

?ita1 ®rt^?f ’TNtii*i 

^tai*t« ?ncs, c’FR 

^1 RRf?i*i 


jrt^sij sfts ^11 jfjf^tj 3iTJfM^ 

^z^U tit^iRR^ 4Cftn— 

Rc“f^ ^imra W’T 

'51't^l C*rC? “tfesil jj'iar? ’^lis 

<4^ 3^c*i<i c^Rsf^ *!rti:s sfi I 

n^Pscs «if*fti(f*r ^si *rt8ii 

’tf? R, ^rc’T’ftf ® 

'sic^^ ciit%sr tRi ^C'aci^ 

^c'<r^ nR^tc*! '9 5?jRfR- 

'sr^C'rif '^RiwRs qfq^r i 

^{5 

'SflR^R 'sit'StCF^ ^cicst I 

R% R-Sl^c^ C?tl C’fsi. Sulfur 

mustard ^tC»l "ffe-ft^ R^lt^ ’fjt’T 
Ri*^pjti5'F 'Q ^t:^<f ^^tii 

^WCJ? I cs^^-R®r4^ii1 Ri’??jti5^ 

^Fimtc^t 'sitSFt^ Nitrogen 

mustard sjR^i 'SfW '4^i5 «ratn ^SCS 
I Rl^C^Rsl. Rll’?pf*Tt?C^f*il (Leu¬ 
kemia, Lymphosarcoma) 

(Hodgkin’s disease) 
'«ft*5^J^5T?FStt'^ JiRflv ^^i*{ c?’«t1 Rsi I 
Antimetabolites c^sftsi St’lRR’F 

ijc’tj? ’ft^tc^i c^t5r»i5ic?i? 

^CWCSI '5|l(>nBtWil *FC^ 

^tRfsFwtiS I *nij*i? «r^jf 

n»rt<8Ri, 5it*i Anti folic 

acids fei^C^R^tH '«ftaFt« RlSC?? *IC^ 
c’T^ti c?f9i I f^ntRfl*! 

C¥tfai«F '5fltf5rc®9 C’ltil^’f TtStR^F C’FR 
^t’fsFl '«rf'3ptv ^*15 

'®iR*f »itgiii i 



f^3?tC5nj 5r3i^r% 


'Slf®5f5I ^ <SICS[t^I -1^- 

»rt«?t '^JUfill 

c< 2 f<i*ii I ^94« 5fc*(T 

ift^f 

’Tsf^r^ ii'Tjfff ’T^c^fcn 

'6 'il^fe 

5??i1 ^f5i ^»i1<ii 'ii^l 
^1 CTO «rc5i"r 'Hv^ ^■-s'sfrciT 

c»ifta^ I^N^r, ifl'^ s 

>T^ Cift-f slt^ fulfil-f 
^f3l '« 

€rf«kR 5fc'F i 

’tc5T5i‘itii f<c»f5f«tc^ R^ptsjf?* 

I ^ilsRc^P 5t<lf3 «j-«jR s^tcn 

(^) ^=icffc?5 ^^"c? vl 

f?CW (o) ^^5fC«fsI siRl 

R«f't?‘l, C-Ft^ ^^t*r 

Ul^^ (8) C?[R-f5f^ta‘=ft'3S[<F gfll 

R«fiii*i I ^iii a^c*i^ ■<f3it5pif 

ISC^Jil f^^ill SIW I ^ta«l ^Cl^[8 

'«ijtt^^tntfe^« f^l^i ^pjt^r«i-f^c<irft 
CT<n C^fCHi I Vinca rosea, Podophyllum 
craodi ^C<J 

^jRrR-f^cat^ '®*r 'oitjijtfH® i 
f{^t 'rR'‘l -sitcsifs^l, '3^>T ^^?^s 
«lt^sT 3TW«t<I C?*r^ ^tr^^1C'« 

^Jl^fif «rf^cat<f^ '5fR=F9f^ 

«f«fjt^ c^?fc^3 ( 

RinR* cst^w 
^rNtws : 

'ofir?[ c^u 


(Mitosis) mi 

TOI 'illilTO? ^f% C5t«f 
^■^11 <4| ‘ii’F m TOl, 

^r<f^^=T >Tt«f^ ^illi ^ 
'« f^«f8rc^<i TO ^tl^l 
c^f^^iC'S Pf5 

pfg 'Sfii ?Pil1 JI’gT I 'srfl^M 

'siJtl^r-i^fc^^RlIc^^ TO1 

fe ii^i.ii, ( Ts’sif^^tlc^tR^f^''^ 'sutf^® ) I 
'®fjf{^r‘i^fi:<Mfk^3 c^FC^r f®. 

lij. 9 -SfN. ^‘li?. il. ( ^ifPr®) 

Jiffn» ’ftc? I 

(5) '5}jt^(^tlcqii>“ Jf^jffl (Alkylating 
Agents) : -ii^ ijRl^ *1^1 

■^- S C^tC^^ W I 

'sisrfcsr^ iic«iT ^f5-r 

ffC^I (Haddow) R, 'SfjR- 

^Fflc^if^A sfC^l'PfV*! (ilW 

-FCT ^ffC-F I '« 

■<c^c'?5r—'sfjff^tsw flc*r^ 
f^'f;c^« ^;M=Fr^C'iT“fJr ‘ic^ 

^fRs n^ff?f5Jpl9 'iNl TOC^sR 

C$'-( ?5^Ri^R<F fTTlRc®? 5tk^fliJ 
^^l^-^^H5^}C•r4 ¥C^ c^ 

^<•11 fsfC^C?^. ?fc®l ( Ci53^-<iIW) 

<ftf^ 'aft^^'l 

^C^Cl'T I 

('=) ^Jtr#c^f»lllf>f^f (Actinomycins)j 
'ill ns 

?it<» TOC5I «rjlf ksrRtlPfJT-fe 

(5rt*«fPi^ ^51 ^c!ic^) 

fHC3^ 'Si^'tif 3j[Rl CTI, *f^tTO 

'«IJtrkjrPltlf5rsr-Pr (Lympho¬ 

mas) flTO^taf TO I TOiT 



^\r Wt5T « 


wtJil ^ri f^, 

'«IJtf^(:®9 (Pantothenic acid) 

I f^l*?pt*11 

•l<tm 
^Pr 5ii I 

(s) njfK: =pjWif 

c'53}ci5r^ <sr:w 

'2ftf ^«**« •l^fK 

^1 ^f|!ff^<t»r I ‘flf 

aiw 8416 *ic»(r 

5»H^ ^sj^I c'?«fi cnc^ I 

«r^r« C'«^5f'5»Pl 

f^f®9 I C««15lfH 

(Velban)^t*I^ n?Kl5 C^t^i ^Jt^r?f 

(•) ’»ilir53>t«l (Adrenal 

steroids): Neoplasia C3!r%5 

»lC«fT 

C’&StlW I «rt^^ 

C4tC^ f«i:’?pf8’F 

<4<|5r'8 ?C9I I 

4^ •f’fKlS fi'® CtJt% Lympho¬ 

sarcoma «Tt’t ’«iW^ 'sisftsf c?it%i:w^ 
<4=1^ C5t% Reticulum cell sarcoma 

c^ilcn 1 

car^fl ^Jf^^til. C^*|Jf—Myelo¬ 
matosis. Lymphatic leukaemia 
«ll| Cilttil 'Sft^ *ft5 5f^<( 511 «it?r« 

c^s|t nttiri '»iwt?r ^Fitvftcfl. ^4fi— 


Leukemia, Polycythemia rubra vera, 
Multiple myeloma Chorionepi- 

thelioraa-C'3 ud^Fsitai I 

5fC9^ c«r%9 

^srtsr f5ni'««=Ttil >rc«p 
'5r5r?tf«5 >T»l^ 'SISF C’Flsi 

<2rc?if’r Jii 

'51^ 5tta ^^51 

fsif«J '^!^^^ 3TB^f53 >2fC?N 

Cb^1 Freireich 

C?lt%C^ C^f ^1 

Vincristine, Aminopterin, 6-Mer- 
captopurine '« Prednisone— 

vamp 

^Ul^, I ^' 5 * «Pfl 5 

CbC^l fwc»! '»lR- 

■^«<l I 'siiCsifl^N Cancer 

Chemotherapy National Service Centre- 
4? Leukemia Chemotherapy Co-oper¬ 
ative Study Group 49* C^It%C^ 

Chlorambucil Methotrexate 

’fC^F ’lew Actinomycin-D f%?ttf 
l^eww’i^f CT«?1 I weiwls cwc5? ciit% 
’T’it?ii *ie«fr ’T^fwrn 
C’lW I Granulocytic Lcukemia- 
6-Mercaptopurine '« Methylgyoxal bis 
(Guanylhydrazone) -SJClff 

W«I nr«Hl eWe^ 

wtfwlS cwcai ^rt’Nprw ww«!« cf^ri 
I 



®rRt9 f5f%«>5ri 

5^Cf—’fCf »!81T- 

>[C«f 

f^ff?*! fBf5p«.Jf1| *t%t5 C'f’tl ^\^ 

C^, f5f^«,Jlt? C5n fBff'.’ftS 

'®ift’!F ciiit% ’srtrat’fj 

'Bitse 

"BltJltC?? ^Il 'B[t?^«l ^C«! 'fli'f? ?lt»l 
Intrapleural '« Intrapcritoneal infusion, 
Regional perfusion Intra-arterial 
infusion | n^f'm ^tai 

a«ttW "Still 

fiiltij I ‘ill 

'Bl’lfcwil S|H ^’^9 ^ill ’iNl 
lilt C^, ^t?! 

istn»it3i c^’^t i5tn*itiiit^ 

^1 <41 BfW '4’P 

c«f^1 I "Sf^fiT nw ff3I*f 

^*tt£? ^55 ^tn SlC^ff '5f’«f=^1 

cell i 
^ fiif^a«i-n^f^ii ♦ffa- 
*15^ f?Wa <4«r!f "sit^^tcntPl^ (Ultra¬ 
sonic) <« C?intCiia (Laser) ?tca4‘lT9 I 

t?“Catn cell <4^!^ ista 


^tliitc^ia >T"st^j Riicit iic^l 
etf^a ift'951 9.m I «ft%- 

c?4 ^tlat^r ’Tt«fta*i f^*11 

<4tJt 'BfUcvsa ♦fffl'i"® ?nc^ I <4t 

'jf’is iffca cipt^sf^ns 4W 

c«f? I 

sic'fi c>tt^i Ji"»tc#3 c4Jf m c*f«rR« 
m 99 I %l sitf^ciiir 
^tlatr^ta 4fNt^ c^^rtc^l 9\9, "st^c^i 
r?i^c^r»i?i c«i^a a^Jt^tcii ifcan’f ^itf »1J 
«fifcsi c'fiii fvre^ ’itca i 5pjt^tM9 

vftft ^tfat^'^Pi feft^^ac'tii »rc*f 
>t£4r apjl^lta (Vaccine) 

n<*r c^ *ftc3. c»i5l 

i4«fir <sita 4[^f ^f, 9\^9 

I 

<Fj1^lcainrc’i^'f1 

nti? ill—sit^^, c^^^, « 9^^: 

cafe i4ii »(C4jc'f’«n 

^ftal C*r£“lif aftf TOilt£W5 

C'fiif'^fa^, iltafaiBt, 4t1ii*rta5» <4aa 
Bifsiaroi'-p f^®tw 9m «f£.?tt«f5r* 

'sjta Chemical pathology, Pharmacology, 
Immunology, Virology, Cytogenetics, 

«lJtf>fC®il affittsil <451^ c>l| JfCf 

C4ftf§^i ■« ’team'll nfil5tf«!iS 

9m Sfe<® I i4t"®l 


jfJrtKtw ^sifcenr 'si jj4t% 


ft's?*!!! aMsilsi ^FJt^til C^^t?, ’pf^=¥t^11 ‘Science and the Cancer 

Problem’ I (Medical Science and Service, July 1966, Vol. II, 

No. 1.) 





^Jlfjf'' f2{C5 'of^ I 
«it*iti:»f^ ®t: c^t^f niftx<< 

'«il-’f?i»it'J, 5f|^ 

fiia 'Sjtcqfpi?! 3!5f 

5n 'Silfl I '5f»ITH=? 

C% ^I'-ilCVr!! 

c£f^?: W|t.5|? H'K\ I 

c>ff»r^ f% ^Vvcn 'ii‘t'5 

^c? m I -^'tc^ f’tc^ c^f^, Rcf 

Art’ll I ^iic« ''11 

c®:^ ^ftiitn i^u cn«i i T^' '4p?{, 
^t*fT ?a ^:^^l(:<i f>ic^ 

C^fsf >il^ntC»f srlifni fwc’i 

'«!*() 'iirji 'i^sfc? 

I 

«lM3 'il^^l isntij 'Slt^i^ f^sil 

^F^rsT c’lJf c^i^ «itNiS^i 

«itf^, cjf^ JTCflr '5i*fjH^ 

^1 srqc^if, 

S(W ^1% (ilf »iSl^J«1 'Bit;jfii 

«itc»i*iti:-[ c^^ ^3T^<f j[\5 

! me® OfSifC® «in|Ssl ®t<l^ CSft^l 
^01 '® f®?l »1® C’IS! I 

®tijna '®its'e 'BiWii 

«lt'55I CW911 I 'aite“f*(tC"f 

^tir cfic® 5?i I 


'sjfsiN c«f^fei '5f®j« c’te^f ^ 

'»ffr»i c’{if “jxw c®e>r I c**fe^ c<«tc^ 
'®ifiit3 ^ri of e^f ^c«i3 'sftff®«» 

ff ^ »J® c«l*t?tc^ cat'll 

le^ ^\i^. I iff® ^e*?, 

'if-if cnf?i1^ ^t*ifc® «[?ititfl 
n®^iH I r<F^ ^], m '«if® 
ificw'^ '«il#i{*i ^f®ac'«e5i c^^re® ?iH^t*i i 
oqpfcif nm 

c^fut^i^i c’li? c^5i=f ^ek^, 

ilWC^I C^f^Ttflt^f, 

cvnfiiiJ) si5i ^tl^ 

-SJJTW M® C*15T *«tlil 

«fe9 ®tm «tc®T?F{5 

c#c*r r^ici i 

**jc^ c^i>!< aft«ii |^t|i5 
®te?a^ 51® I 

«itf^ ®t^f|9it*f, 45im '»t«f 

? 

f^ ? 

b'5ief fniif fjpe? c^ff^r, <ii^^5f 

<4^5 «Ni c5r«rtc«^i ’ftm n^ 
c^*i ¥5r11 C5t«r ?[fB c^c^ 

c^^ -511® ^f® I 

c®i C5511 ml 5(^51 1 ^\^u m 

(fl*? 1 

'«rt^, «it*lf^ f¥ 

'»ijtc®tnjte5i r 





'8it»iN 'sitfi'lr^i 

Sf^srufjj issi^ ^ *f?lJlt^il 

W I 'Sf^'S iil?f f 

•JfW I 

^U najiti^tcffii >it^tn; 

?i5n?c?if ^ijt^rji >f5fH I 

f^l 'St9 ’Tt^tC^F ’tTt>f-'«lt^^H 

C?«^1 JfS F fif I 
whi 'sfhtst I 

c»F'®f^ «2ff ® «tc5F ^nt?r '*iii >ii^ 

'5iw^ viif 3jfar^^, c^‘ii 

f^^r, '^c^=f “fts I 'sinsi r*fr^' 

gi^c^^tw, 4C*r« c^t^iiS '«r%C5^Rii 'sj'i, 
«(Nt? C^fJ{[S '®fll 

c’ff, f^far® ’iifK '4<j^ 

'2f*(t5T ^{s '51%®f-^ 

(Hill |c^ ’Tc«r nV^\ 

<rtir, <4^^ ’q'w <iif‘f^*'Qf^«? 

I 

«rtR ^?5itii—-siti^i, f^rc^ 

« <tCei <Si^\ 'srtil'Q 

f^c^t ’fjtc*i nr<i*f<5 'ii^ ^t?*! ? 

^t:, c^*f t? I 

^1 ^ai:?1, ^1 «lffl'6 f?C?l 

=11 I 

ntcu ?it«n ^tf, c^ftc?f, 

JIWT «rtfsi’F^1 ^\f I C^ 

c^ nwtc’f? *ic«fj 
n«"»tw5i ’ic«r n^»isr 
»rr8ftc^i Htz^ I 'Sf^sf^if 


•fii'^c?? *fw c^-r «ttc^, ^t^ 

«lt«iJt‘ff^’|f 'sft^# il^ (Intermolecular 
force of attraction) I 'sitj n?l'nC5? 

SfCFJ ^[?, 

(Intermolecular space ) I 

nntC<<I C^C3J ^fC^3 *lt55l ’nm? ^ 
’^tc'p I ttnc^ 

•iftc^, '»ftf<*l 4^91 

sri I >rt«ft?*i 

'5l‘J^9f^^ s?1 I 

*l>rtc?f4 'ssit^f^ ^1 C^lt 

^!r 5111 

^'m I ^U w ^tcirn 

nii’^r<i?[ «ir« '®it-?^*i ?c*i I 

ni'5 C'si’r c^^tf, 

»(C«fj >5^911 «ftc^ 5111 

'SftJiSfcrJ ^C*1ip C^*?) 6*^91, 

g^fll ^Z^ >T59f «(tf1 «rtii I 

vii-ii c^t^ cN, ’ft’iiii'r^rc^ 

4®J^ ■‘psi ^15 5fi I 

•ii^p^i ^jtnr^F c’^ *i^c^ ntc^, 

4»|t«l C’f5f I 41^1^1 

^C5i3 ^z? ^z^ ^C9^^ cn •rfl'^ 

c»i'9r9i ^C9i?j 

«it^l cm l^tgfS «pi:?f c^tc^fl 

411 5^t5^ >I^5n^9^«1 (Browniin 

movement ) I '«[t5 4^^1 ’P'^1, 

*iwj A\n^ t5 c®fMc9il *»w» 

’Ftra?^ ^u*fii «rtt^ 5)11 ^t?f 

^«fil'8 ^<t5('« 5-5tfl{6 41 f^fci ^ti«[ 
*IC?P f»1C"r ^N, 45 sfN 5Wr55r ( Vapori¬ 
zation )l ^C5 ^551'8 'StC'ffS wr 

4t4l*l <i(tC4 5191 4^145 ^C’f^ 4^'®f^5 
4t^<i:*i «5c»i5 < 41:41 







•tlran ijKtqQ jfC!f 

sc^ *ttf9ii:ii c^ir^s *flc?i jii i 
«a9i*nrf?:<a 

^fn^i ^i ' 

m«[ 'itfW^i 
»ir«fr '«iw^&l -sit^ini ^cq 

(j)iJl 4f=jrr?« *ffC3, '®it3 qtci9 c^1=r 
ff® sit^jq ’it«rjt^^c‘fii 43tc?i cq^tt^ 
frw C^UZJ ^t3 I 

’fjtjflw n?tc<« c’lqt’if qii-*^ca?i 

ijw 'sit^^i <*111^ JI1 5>qcq|5iqi 

^tcafl «tfll iiissc^tn f^t|f5 f iir« 
xitc^i ^tcwa '»rt*Ffii 

^tc'^ ill *ftci5 nia ?iNt« 

nu ill I cniq^ 'si'iijfq 

cq^ftil r»f« ^t5 I 'Sftu uq<f^ 

^*<1, nitcqa 'ail'sN »iw 
'eiR^ qtstw tin f^cq^ (ill 

^U\ ’ffi. 5Fcq qjtjjfa 

«lt?^5il'9 ^Cill «jt<tf fvfcq 

5«t»q '«d <ii^^ 'srT?« 

c«ftw i^t|i6 «ttc^ I 

'^H^iT qtJ, if«^1 ^Hcq 

qjtz?r? i)t*f nt? i 

•il^^tin 4'®^*l ^^>51 qu ^Utc®!* 
njtcgi 'sitfse ti’f cm ^tsqtH i 

>jif| m ^qqt«(—c^i-r, ^«tc^ 

^ft?*!! ^cqi I '5f<j^ 'Q 
ilWT c^ Rf, ^1 ffl 

'ii'riw 5Fti^ I 

'»itwt6ii1 ?fll TUf t? I 
•f»rfc<a c^ ^‘fi 'ai^^tii 

vw *f«rtt<w «(<«fq ar=?tn 


nttsf, iffsi ( Molecule ) I fV« 
'STl Jirf'S *rftC<H 4ff^i|i*f, ^ ^ ^t5'« 
'SfR'at^rl ’f'ftfl »I^J5ffi:«f 
«itc? I 'Bi‘1^ c'KC? c^ 

Jfsi f;yi5ii <i|^<; 'st|^«tiSfj ^‘fl ?tJTt?fif? 

«ffaF5t?r «r^-f df^q ^cfl, n?i*it<l 

(Atom) ?q1 ; «fsff«., 'sfl? 

'Situ «fr^{8 'B|l l^cql «?¥ ill n<lilt*l3 
>i*l^ I 

'flf «fqc?r iiw cflcti, c*i\fqiF 

q5»(l<l5 Jf^tiitc^T nt^« 

I f<f«j c»i\rqf nsftc'fn 'sin^c^ n?i*it'il|i 
>1«,ifJl dlfl il^Sl i(fC¥ ill I «ft^^ 

csi)fqf qvft«f c^rfiii, ^nt, 'sNi, cqt^ 

«it^^ c>i\fq? q?K Jit^^tfn f^’^1 
cii^fq^ *Hf?f 'sjt'fir, f^nif 
"^t^ii q<i»it‘i35cq| m I diJi5j c?f]jai 
n^vril 'flC'f? 'Sf^s I ^t^c^tTWif, 
®(F«fC3fii, iit^t^fcsfiT <£r^f« cii\fqf 
q^fttifa afca iftCiF i "iTfata 

'sci^ttiia f®^i5 '^la^ ifn^atcqa 
5tal5 qasi1t'*it^? i 

«fna f^caf n*rtc<a 

ai ^c^tfaaf dfipta *raiitia 

qiiatw I ^«ft?a*ia[i5n aqi nta c^, di?Ff5 
3fjqa 'Site? 5f5 ^t^EStc^Ciia na^tl 
(iia^ iflSFiS '51%’wciia n'a’iitli '«ita ’J't^if 
’»i«l,i:^ '»it:? 

naMtl'^ia^ «irn3ic:ia na^itli 

<i]«'?-«i ^aif uiiffqts I ^ilA 
'Strife? c*rf^, 'sijtc^tnjtist ^iTif caiT ^ 
cm^ I fVu fawt^la wfiin^ 

'«it*ita wt:i"*3^i 'eita'« cal'? c»iqi 
«ifa« ate? c^if ^«*r 





«i^*i f^w 

?i*ftir nt^t^fetil f*ri«F 5i\^m I 

'fl*i5f w dt^p’Tt^ 

“t^ «c=T cn^U 

?JC«r CffTF, 'Bicsisp^l ^tNqtC*fi:"ffl 

»i^ I c^t^qf*i, 

c^t^i 

dfc^ii f?n c^^CJf ?ifwt?C¥t^ 
^qcq:?—^««>T, c«t'{t9 q^j 

'«ltf^ ^CUfl I ^fsf 5t«, 

'«itP( cnc-afti ^qNt^qj, 
qk q"qt# «ft«irr*i? ‘(t^'fl 'sit*lN 
I '«rtMiii n<i*it‘i5 

«(tPr I fsPr ^f^fS 

f^a ^t»iti:^ iz^ ff^qn i 

>fc? qc«f 'fl’F Jitst^tq 'sifsitii 

w '8[t<i« c^r& cqq I 
*f?i>il‘i '^W3 f<*ftq *4? 

qNcqi I 

c^ cqU^fq'!* c^’f^ 

^1 «ltil ffg SJI, 'fl#l fnfs n?sft‘iil 

mz^ qt*? I 

'sitf^ \z% c?^qt5i, 

*it=*ir^tc^ ^Nt&- 

^t«(i ^^"f. «ft<r ®tc«F ^csr 

nc**f ^^^F'sfq 

q=? r*ifqcif cn 

^itnt?i 1 

^t?t?it?t®^ «it*ita 

Jiwfl 55fc® nt?cq5i I ^qcq^— 

®nt9 n«^t55 c^"f *^f5q. ? 

®t5cq 'iiwi, '8itin ^(^c^tc^fi^ 


’ 551 ® la:® 'sftfqN ‘flc*T it5t^- 

C^f®^ ^qtqJT—^«sJf. Cf^ ^t^CStC*W^ 
I cfiar ’«itC5 'JS’fIS 
^‘11 C2ff^^, '«ffil ®tc^ 

^51 5J1 '551^ 

—C5^5( c^ar <3f?®fq %® 
5t« c^®l^ I ^cq qt*ii 

^wf5 5tc^— 

I 

^z^ c^z^\, '-4^15 ^cq^^c^Tii ?q^ti 
^^i5 C2ff^«T s«l ®t?H 

qii5if'Ji5 '8i®j®r4 qr^i^q <4^^ 

c^fcaf qii"qc3« ^tii 

C5C^ 55’? c=an 'st^’?tq ’fi? I >4^ 551 

®1 cHz^ 

jptic® I 

^f^r5t:^=r c?c?? C5 C4ftfe5i 
'Sffc^, ®r^ '4f[5 J|fesl-^C'^3 'BltK- 

®(:^^ qaN I ®t?cq cq^ ^??qtc® 
kq^lcqa qjtq ^z^ fsiq m^ ®i 
c’icf f®q q 4 qt^q '4^^ 

®fcf c^si ^acq I 

cq\fq^ qvffc<4 c^z^ 

c2ftfeq ^t9t« "sitc^ ^ni I 14^ 

<44 e^q C2ft^cq4 4qi 

qta I <44 sfcqi ®j; n^qtl? ®4 

qf'^tcqi I 

'BfftfCqfq n4qtl4 f5®1 =T4| >44 

qt4qtqfq5f ®t4 cqfq, «(t4 nt^qfqfq^ wi 
(n<t4qt4^ ^qtal apfqf ) «it^ i 
qsttsfl 44 z^m^ 'qt&liJ c«ft^ « 
tq^q I '»it4 ^4^ir®4f qtqj 44ft4 4K4t4 



>8 


Wt«f « 




Bftsr cfar^F Picw 'siffeiS ; 
^t?i*l ’iNfa'f^k^ 

I NC5f csc’f), ntij»ir‘fr<'F 
csparc^^r c»jf^ csft&jf c’fl 

<ii^tcii "Uinta na^ifla f5^i a^a i 
'fla ntaiittRaf "^ta >'ir, ’«ita ntasiMfa^ 
811 (iia ca'Tsr'srtcf 8i}B 

csri^if, 'Bita ^‘b-si 'sisfK «9^{8 
«ita c^sr^c^ f*jca faf^a ^^pncn 
faR*! 5Fai:^ c^it^ 8i{g i 

'8ft»itfR i^tsn w na>(til •a^fnacsr 
I 

ats, ®tra F5i««^ta faasi i 'sunsita 
^nta naat^a can Pfg ^tac^ 

ntanta—'“itfa ^ca acn ^ei«n^»I i 

nc«f ’jpr f^®tni ^anta—^tt^i 
«fff«a faaw aalnrt^a «rf^ aiainraf 
^f^c^a ^ta acac^, ata acn 
-aic^a acai fa^a stai «i? 

fncafw aca ^a, 4al5 hna'^a afa 
caarcaa stafacsF ^'stca nac^ atca^, 
^ca ^ta nf^ i^an; ^a at^ca i 'sita 
^1 afa ?a, ^ca ^afncaa ^qtaffa^ s^an; 
cit^ ataca I a^tc^l ^aiS ^®^a 
(Spiral) a^ nca 'Bi'sraa ^ca cnca 
(flc^atca caraf '5iaf^« c«rt^caa faPi^ 
^i:a atca i caaaa ai c^a ? 

aa^ta aatata acacia c®aatc#a 
fa®t^ cata! faata f^fa 
acnt^a, ^tt ‘iiaa cnta I ^aai anc^ 
aratacat!^ f^a cn^na, 'sit^ 
cantta 'sitfa'i^taa cata i 

fsfa ancna—a«,ar, caa^tfacaifa fSai- 
5fa^ ^ vacifR ^rcatn ^at^ ^cac^ i 


naat'i^Bfnc^a ^nt^fn a^a «rta aarna 
faaa caca sen, ata ata c^tat^ta-^l 
^tal spcn Icn^^la ca c^ta ^a'nca 
ntca at—facna fac-ta 
^’jr fasaa ^ac« ntca i caca? •apfa 
^aa fafa^ i ca c^ta 'fla'fS ^^pnea fawa 
^paata aaa lcn«p$caa nfe 'sinfaaf^^ atcaf i 
faf^a apwa ^a "t^a afaata^f^a I 
atcBf^ naatt aaa c^at entaa aca «aa 
^cn«p^a fs-sa cac=^ aticaa ^z^ 5:n -sitcai 
^tata aaa faf^a*! a^ca ^aa at^ca 
cacaf f^^caa ^c^p Rn atai cacap 
asa't^ca aa^acaa aN fa^^a apca catf^ 
«faai faf^fa« c^zm atsfta feaa i 'sia'al- 
facnca 'iit^atca faf^fa^ ^tftn ata 
at«?a af^Jraicn i 

'Sftfa fa’aca ^^at^p ^ca catcaa ^aa 
fffcf cRa 'sitf^ caca f^fa vflasj cr^t 
anena—a«sa, 'srat^ Rt^l ? aaatu? 
'si'scnl^ 5T"ac^ ca ^ta« a^'® fai ^^taata 
■sitc^. '®ta f^caa cal i 'sra’S 4a"ac# 
«[tia «iafa al f^i ^tai cac^, '®ta >raj^ 
"sitata <ii^ta aai ^fnl fa®ta^ 
natac^p^ ^Inaa 'sitatal <2taf^^ 
nen '«i<3taa ^ta ‘fll faata '*ata'« ^srcaaf 
^njata mi ’t^'St? ^cac^a i ^tfa 
taca? lac^p aa a^ifl, ^ata^ acatcatn 
f^fca c-fta I 

'sitc’tl aenff, c’Pta naaNc^ Icn^lcaa 
a^nn ^ta ntaatnfaaf >T^njta ^rata i cahwnc^ 
a^^c’P c^sr apta caaa •st^'^fn esafa 
aatnr^ c^cara stafaca^ ‘at aintaraf tc8\¥- 
ta ^‘tt'sfn'6 'Bifaata \ta ca^tc*? I <ar?«^ 
caaa faf®a ^z^ fa^'ar acac^. ten^ta^f^rs 
c^afa faf^ catata ai ^ca (Shell) fa^v 





I K, L, M, N, O 

P I 

«itir ^'!ti I >2rf«t5 

T-n^i' ? «lts5l ^*f«l1 

f^fsf I cv, sill;, 

c*rc?c^a «rtf. 'sitw J|i«f 

^CW 'ilfnc?^ ?ltf I *f?l1 <4^11 Itsi^liT 

ap*lN« *ft^ ^\Z’^ ’®ltil C»!l ncqr 

firearm ^^i'nc’ir ^fnw ^tt<? i 

uj| -SfJfCSf ilCii Ciic«f1, *4^->4^|5 

sp^ufii 

’T^«fn ‘4c^^rr< f^ftf^i cw 4?, c’ffjr 
^cw?r affjjjp sT^^il '4^, "St?:*! c>t^ ^tir 
Ics1«f|cJ(<I (2xn®, 'Bi<t«. 

2x13-2)1 ^CSI 

«lfl, 'sir^N 

fs^ ^CSl Ic^Tf «lt^tcfl1 

—I 

f^fsii uq| 

'ar^T^ ^c?r sitnsiN i >[4^t?r 

c^l c-i? ?rsil, (4^'fjf#i 

f^f%?r fiif«ir f^5<i*i 5F?c^, f^i 

'»tc?5 *IC4I C'SI =11 ! 

Jj^'Spl It91?p|^ C^1 5?«r!T« ^4^1 4^=1 

f®® 5n I Rf *4® f^?s(- 

•^ajsil c*ic=i 59icf ? f% ’Fes ^tai "(tf% 

‘4=1^ ®1 C«f5ts| 

f^ai =!t I C5i:f C5ff^ 

?II?C^=T 'sitsi^tSfNtft CP^tilt^ ^4^ 

*TaTt^ I sF^sitsf—JI^-Hf, 

^t*if^ c^ r 

nt?ie sfl ? 'srtR 
’vt'ft? •rtefsi I •f^’Rt^-BF’rc® ^i*[- 
iaj»ii « ntf% ^5frt ?t«ii ^t?r, c’lli c?<ttl 


^csil sftsitSTS ^4^*1131 I ‘4Wt® 
'Sttfif f=lisf f^CTlfW C^, C®t=T ‘4^15 
^f5a c^it ^cai^l=T *ft?ir^ =111 
'«lt<r ’sfS |csi^|=T «^t=FC«1® ^twi ‘4 =p} 5 
«i3ri5 f®; '»l^K '4®i8?f 

‘H=i’ W( 

ISta I ‘4^ttc=f sptfl'e Tit=T 

c=ili ^Pi !9ft=r, »r^=[tC3« 

'4| f^?*f 5|fifC® *ftf« 

I CJ1^tC=l® '8itf5|'ot^ 

?csii ’^ci I 

’ft:, f^5=ill c’si 'otfl ' 

'8rt=iC’«r 5?:? 'eisit'i i 

^IW 51W ={C=1 '«ltfH C^=f 

icl 5csif5 ^iincni 'arti:?!, f¥? 

^ftcHntC’^ ’stffc? c^ff<r, <41 >^3r-aif®^ti:=i 

-aflfn «q?F?i| I C4t?[tcl 'ai'^fe C5^t5t« 

'8lt5« |cl K?!CI| I '»ft=n:«f ’^Pl^l 

C’f'CS? -aflfl® cnt^lt’ftff >4^11 
®tft Ft3f?c^ 53Ft^tt5 \4ffE I '^tw, 
<4^? ? =i?tf t-i5tl^?ii 

«tvff%«i •rtc’F, 

'aifsi?lt6 CJll ?rf C’faitJl 

=itfV ? 

f^’ficflif C'^U ’Ftlc*! si^J cwf5r, 

f^f®W ’F’Fnt’t 'e^l c®ftl?t? caftftf 

aitft I Jic=f 

=r^tl C4=r =itnat'rt«it!r ^tfcnac^ 
•fii^ti *ii*i-^t5!T »r‘r sfcij < 41 :? 

gC® =?11 *iaft5 C«fsi1! 

f%« ^*ltw C^t=T Jlt*^ =11 «lt<Ft5 «lt*ltil 
*l=>ll ^tJlH ?C5 cn*! I <4®®=? ’Tt’f^ nt^tfl 
%ir^ ’Ft=l=lt? aft=lt?l *1=1^1 
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I »ICJ( ^C^.\, ‘il’ftfi? P(=ir« ‘itf^C’l 

C’T-f ! 

ui^frcir ?if«fi 

iffw 'Sir® "BiliitJ 

■«ltc;jl fN^lfsilQ 'SfNfS 'HI 

'BfttW, '^l 'HU I C’T «rfr®^ I 

iipsftfSf >l|5F>lC5r C’lC® CBC^ff, rn? 

^f-il-'it^ '« mi cnrt I 
C5N cm^ Cliffy, c^ 

*4^ to ’ifct^i 

c®r>i5;i C®1 C^-f CSrt^tif c^^t^tf 

r.^u 

Cf^ ? 

c’f to—=fi ^f»i9 

CW 'Sft^i^t-Q c^;)f^[ 4^-j)?piS 

cnff, 'siU cJitf®^t*f 
5f?if^'c^ 53pt<pkw '^fk I 

"sit^ I 

c^tNrii C¥f5r chI I 

«it*itr*rif WT ^r>il wsa 
^N*l, 'Bifiikwa <il? n^»(tl Cl C^t3rJ®1 

(Valency) «£r?P[»r Cl C®1 C^t^lt^ 

*1^^ ^1 1 

^'-iftfei '9^51'5it»ilii 'fci I 
-ill riiitRHf 'Bi?[^t?i stfc^ir 1] csf^ 
ciiU I 

mi •ff'ef^ «it5it3 

'sitf^% ?p?jc9iq—r? c^, 

C^JjSf ? 

(AJi^T c<5i>r c^^tc® cii 

to ^i*fa ’Tt'?t 

C^ll '8lt«lt?l| Ci(t—il^^l 
aisifel <ftsH I 

(;®t*it?i ®fc^ «itf^ I ««i«rjf 


'Bftfl c^N I 

c^ittoN c^^n>f ®ifar5r 

®®^«i c®t*itc^ mi 'flf ^c*! I 

"aiti?! cifi, C®t*rf3 
toi I 

«ltf^ C^C«f \?C® 

iMi i to mi f^:>T*f ^11 

^1 fflfCn ? "Slfut?! 

r*i!)N'«f »icii ^c® «ifncsii I 

5Fto *ft«r^ ’TC^r’lC^^ 

Call 59lf5C«lsi I f.U'^ 111 C®t*ll5 

^a|-® vii^rPi ii55c®i c^Wc^ '«i^l5 

^f5c^ to® ntflc^i I cm, "sitfl 

C>lH^nC®5l 5f® Pf C’SliT lilto^ 

C®C*1 I 111 11^, '«^1 

'5ff-f1 ^f»l 

c®t»it^i 11111^ 3Ttfl xi^ ntc^i I 

®trFCf C?r«f, >Tf®T^ C®1 ! 'Q^JtCSf'Q 
*[®^ 'Sl"^^ ^tll- 

f^r®s[ ^ 51 :^ c^®tc^! c^ttosf^i 
^® '«it»Tt® »!t5f:?ii, it9i- 

®®^ c«rc=F •^^®5 ^c® 

'Site ?—^ Cl fn^if® 1 m- 

CBll ^toil^ Tl^ m\ <4^1 \C<1 I 

'Qc^ cm'^ 'sit^c^ m i 

5Tcar *11:^ si?«mt55( ’^‘1 ^11 ^’tfne? 

’Tt^ ^11 ic^ 

9ttot*r I f^sif® ci 
I «it^ 

c^h « ®®^ '(ca ’Tea 

^tf I C*r C^ ‘4?t5, *ftto5 

1 14 ‘4¥ 5 '8lfs®S®l I 





«f?*T?l*l *l®ftw c<f?lf^ C»ltl 

cn^^ts I 

liHStC^ C’f^T, aftr*T 5?1 I 

C5a c?f^, c»ftfe?r:N?r 
c^Ftfac^ia >ii?r '®it^tisr c^t’f 
I 'Bite?, 'sfWc’F f¥ 'Bfl^irii 
f^c?j cTC'S 

'BJti’ftil c^t^f ^t^*l I 

f?C? C^C^ ill I ? 

c*«ii:^ 'si^ '«iWc« 

C^tNtC^ ’Piei 

C^tStC^F 'ilW C^ ^C9ff»T, 

^ts'« n.z^c ^; ‘ii’fjf 

'biN C^t I 

I 

c^itfe^t*! <rsf-''®r^’®tf^^ 
c'st^itc^ cncif cstf^H ^*1- 

I f¥65^ c% «f^f- 

'2tf^ «1l*|-«f5C®1l 

«itti I ^13 c®ft? cic^ 

c«c»i st^icf— 

C’Ttf^HtJf CIFtStI®, ^\Z^ '®ft*1^1 5!^ 

I 

’9Z^ 'Stfl Jiafl I 

r‘i’ins «lt>lfC? C?C<fCf, 


cszw c^iT ^911151 •■^t^ c*rc« 
'« c^! 

f¥ ^C5 ? «: C5t»ltC^ c?c^ 
«fC?l 4t*l 'iicsill ^’T, 

'Bitf^ lii’fJT c^ cytfl^r nasft^ «itKi ’VC? 
?c?rs?, ^U ’vtc^^ «ir? c3Ftf?!r •f?*itl 
^c>f f»c® I 5i5c’®C5rt^’ c^c? ’ti^T 

VC?f^91 CStf^C^Ha 'BicJ[ I «lt*lt3 

?ptr^^ I ?tlc?? ?Fc^ 

% cvtvai I cfrc?l »ici? vcBil 

c^r 'Bit*itc?f vc«!i v?c^ I Cl Bliv’ 

fffc? 4CV?tC? ’Bitsita V’C'?' 5CBf '^JCBII I «?? 
fv ? ^tr»i« Bil’F Pfca "ea^ *ffa«j^ 
vcv f^ca "Bit^ta I fv^® -Q fvgc^l 

«{tafa 1 ^ ^tc^ =i1! '« 'B[tata f»ca 
^fVev fa'ca 4CB1). 'Bf^fsii '5it»ifcv« '«ft<fa 
Bitata ^ac=Tl f^Fca cat’s vcb\i » 

« -sitatcaf apat’T's faa^ vacs biMcbii i 
vtci^ vlcs^t 'Biftaai ^-'^c^i ca^f ^-c^i^vta 
ai faca Bit*FtB!tf% 

vac® Bjt5f?ita I Cl «fMtsva 'siaai i 
®taf^Bita c?Ftfaa ■aaat'j^i ‘flv^ 5 ca aca 
cac^i ca® I fv^® 'Q^j caa •iicvafca 
'sjtJta a® cBica acacw, fv|c®^ aica ai i 
®aatacv ®tvfv, ^t"? aca aca ®taff' fv 
a^ca 'sa ^f® caev ^vta at'sai ata ? 

^aa aaa cafa, evta ^av a^ac^i 
avtc^ evtvatev faca^ 'ecaa naatl^i 
'Bitatcaa vlia caev wv ^ca nca ca^i i 
aca va, ca\vi ‘atat*ftfa ssicv i 
(iiaa cv^ aff ‘av^tev c^tca atvi ca?) 
®t?CBi fa*5a^ Ica aca atcai -atatcaa 
<iia[ca'« fv caa «raa ■ft®' naatlpf’^ 
?ca cki faa i ’atfa^ vtv eve® 
atsata I «ita« a’Vt? ’vai ‘a^ ca, 'atatev 









•ill’ll V15 JTt^t cnc?f cn?lt»l I 
f*(5in5ii 5F^i 9C5r «ft»it<i ®ft5r'«r 
=5Cq *l3r1, 

I 

<il»J5l Jf*l? w- 

>l»ltai» *11 «f^ '«lt^t5 

^c^sfl ’til?! '^rctl W?15f, f«F c^ 

c^rf?ii. t5 I ? 

511 I C’^*151 

C^*lf^ *«ltf I 'flC«F i^ht^si 

Tfe\ 5(1, ^1 «itf^ 'Sffcn^ ^cq 

I cfli’Ti, ^^t5i JiJ(TtfH5rtc«r?[ 

(Nun) 5i?t5i ^^^inc5i?( 

fecwt’® 'ea i^^5i^t'6 ;5 i 

«C5f '5(tfJi 9i^tn '5(c«Jt’i*r5( 

•a^«\t*i I ff 1 '»it»iTii 'fl»|5i ^iF«i 

Caret'S ^t^fl?! *rt«f^ ^i i nt^rcJia 

9lt^C515{—^fsi f51‘69t ^U, 
^tr’lt c^ ^fS ciFtf^5i ns^if^ ^3«»{c5ii ^t?i- 
ca'ffiic5(?[ nk 

cncut^^i, c’T c^i m i 

'9 ^<151 ilfilf^f ^Sltf ^Fcacf, 

«itii «rt*ft^^ii 

nt^t? ’i^'s =ift*|!T) spcnc^ I 


'«i«r5r <8rt9 viif {5 si5t5i gg fe?^Hc5(5 

c*rtf%?|5i cjFtiitlc®^ '®ili 

^^'Sl C^, 

^FKc^i « 4^51 (fl^Ftcaf C’l’^ 

^’^t?J51?! 51C«(J« C^"f ^t51^ I 

^Pl'« C^t^lf? ^'^^7 ^Z7[ ^t« I C^fsitil 

'sif^n 'Q gf? c?-i nt^itc^ 

5t5, 5[f^«i i?n I '« 

irt=FC^ *ftt?, ^lul ^«f51 I 

nt^ti:5ii c^i^U <55t^5( 

'5(«^’( 5ft^»(T51 I 

# * » 

?if«s d«\i tsir^ c®fm 

'«W’l I aftfjl 511 ^«f5(, f^iijc;(?i C^?it5l 
fvfi? ‘flc^F^tcu nt'^r^fiNi '8i«ijt*f^ 
5^91 C’lt^Jl, ^'fsis ^t«Fl, ^tf»l^ 

‘fliFSlI \f»(C^ gtffll 

d^lC^, '5(t<I 'S Ifsl^t^, 1^-51 I 

^tC5151 S11 ? 51^11 c^ 'iicsil 1 

c5t«r «iw ^d n?®!!*!! 

^ta^fu «it*ita ‘ill 'sii® ^*j-Tf»fc5(^ jfsjfi 

‘»tac« ^tar^ at#la flc^ aeai i 



3TW 


41^5 >2lN, ^fil C^t^ iSftCJI? 

'ii^pfS ^j5c?i '5it*if^ fnnc^? 
liB^l ftl5c^ '5[t>f5jtii mw 115^ «ffi'5ft^ 

5fi ? c’r t5 

C?^t CJjI. ^«fsf CfW 

i 

^r^5*iwj^ ^^I'sc^i 4^15 c?tt&«i I 

c^tci5«il3a m) 

H\^ r«si c«[!?it^?ii ^nc^tn ^tc?[ i 

*i5ci?f '®5ic?c“r fii^t*f f^f*C5 

"Sits c*f?l I <41 '»r^’T? 

f‘i’;tt>i3 4^tc«ia 

^til ^<n?I ^t^“ 

ftf^ai ’lf^:^“f I 5fC3 

C>f^fs C^u 

JfJl^l sill Cft=? 

‘flwcsr ^«t«Ft?t«f 5t^f<ic^sr i 
^U\ «if% ^fMtc^T 

^f5 ^tc^, 'A^ 

n'^c^ 

«lt<J ^t?1 '81^ ^^, ^Nl 

nt?r^!f t 

afj|^c9i <(!ir*r3 tf^f^^*! 

C^t^r =lf I ^1913 ^*^15 f«f^ 

«fit*f?[ tf? «t«rf 3Nl 
w'stc^ c^»’iffi- 


AH c’Ft^r ’I'f^ ifatT 
Sf1 I ^Hixm f^^il'^r^f 'flC^ 

Slf^c^^ ^tci^ A^'^] 

I ’jRfl? ’jk»rc*r« 

C^ «« Cfti5 3f^T ?IC9C^, ^U 

^s?g w ?ncf, ^\H 

>f?i:;Sfif ^^i^^xi\ c^ Ji»% atsc^, 

«f|5 

t^x^ ntwi c>tni, ^ni, c«itin. cm 
>i^ws '»t«tiinf«‘:(<i 
A^^\ «itt^ nt^-nr^®] 6 «ft%Ji»»!?i 
'8ft3« ti5fti? ^'41, >i?c®4 ^?ic?-rcf 4rt?r«f 
^•^X^H A^ 4^1 C4C^ ItW I 

4t«tC44 TN^ncf Al^ ^45lt4 apJltn^ 
'5ir^C^4 fHnC^ 4t:f 'il4\ 3fC4 444 4^^1 
r44?^4f 'SI4^f4 Am C4, 414^4^8* 

'SIWI^I fiicsi '31 «fH4lC4Cf| 
<2r^f^^ ^C? 'g5r5ntC4| r<P'^ 3fcai?l 4^5 
m\H A^ f4p6^ I 

'8lt?tJ<4 ’f\4tJ4 4^C^4 '814414 
f4TRI4f4 H.X^ 4tt4 I -tt?[¥, ^tf^l, fs^f^ 
45 4^4 «rt% f44t^ 4f4f5 
4?IC;?4 5t4 ?4r?I a’^ 4"4f 

45 m ^ff *fti4i 5t^ 

C4r5 <41 JI4 4ft%Cf4 44*1 ^4i:'5 5C4 <44^ 
* 41:44 4t4ti:44'Q 4J4T(1 ^4^5 5C4 I (4«tC4 
*4¥f44 <441 4t5!W4 4tt414 4C4t«?4 C4&t^4 I 



0 0 

c*\li> <lkil I •>:, srT’lf'iliil ^;iie 
C’f^ ^iihit??! ^I'iJiiicn 

I vl) r, Jiighwl >fi'^« >|>(.ir 

C ‘:»H ?’I fif I 

*ii<zi '4?' c>1^^^•f, 

wtxftc^fh — 

C^F'dfHf’ltCa?! 'i!'1>f5 ^^S{ viifg I 

^iSif »!£•()■ 'iN^'i c^, c^jic«^tc^tn 

»i5;csfij c'^-it h1ct> ‘ik<j 

^t*lhi <ilt«t^ 

c-l-lt ^f*l n I «ff5 JlNOl 

fn^t®' 'sitf^^U <i>c<i5f I 

'ilf5 I 

C5C^ 'slCil'F ^1‘‘'[41 ^C?l 415 

afc»13 IIC«1I CoC>f '■(ftC'f ‘^ICQhl’ 

Sfhtaf 45 >TC«r ■■3{C^ C'^C*? 

'61^’^tsi ^5:'4 ntc^ I 

4^ i^C?11 i^5<ft 

^Jt*lt« I 'si’tt^ « 'S^Jt^ 

“4'|=F ‘C^R^tr>P (5^C1|^’ ® ill 

b'htcill 

I m— 

f*|ipt®^ 4^y|1 fifJit*! »IC»(J^ 

4ff? ®3fif«fttii<f f-if^® 

I Ih^pt®" ‘t>(c>ii- 

^tf?’ I 4^ f^sit4t'« 

Pit? Jjil^ 

*ltw I 

4iJ nt« 4*1 «ljtg|^f^^fCS(a ^4f^ ^C^l- 
‘«[jt^r*li|fe’ I 4{g SfC9i?i 'it 

=flC5 ;it»ic® ’IlM I 

5»«»o 7\Uv\ ifJtc^if ^tc^t ’flbajif 

file? CSllf^® ’Tt’fc^s 'S® 

4^18 Ht® 4? iit>r ?f9i Mn i 


U«"t »f^<iji 

CiI»fCif?[ nc^ 

^t®r ^ac^ifl 4t a?hf5rl8 f®i|^ii cm 
'i'o I5t>5?tsf !?lC5 CiiCil I 
^^iitciT iifiii nmn 
f^^U‘ii! fii^r^iT I nc^^<f 

»1^ ^C5 iltr*ia wl'il 

« nc'<Ji‘fi 5m I 

‘vst^lltn 8.«.’ >f^c;53 8 i^tSfN 
■•ilcb CWC^l ^8 Vl^l '^^’^tif 

nk^ I 

4®f*ril fij'?!, 'Sfceiu ^4« 

Cirf-I ntcb C^C® ntcu ifll 
^Iflc^fC^rCilW “ic?! fl^fsi^fsf 
m 1t>T-^’5||C>!lf 'BfCil^ 

iTlCb ilhl I ’S{f>T-«tth 

'^^*1 ^sfis >fts(ii >6 

sfisr m bc^ii:^ 'QcuS^t^jr 

« sj^t^K C^CdfH 
I 

WCW 4'fj5 il^if «fi|t«|?[ ^3! 

m C^f’fl I «^sit4 4^ 

»it^^ 4?ffif ari:«iii vs ^tartw 

^8 C5ic*i I 

lc^^ri<F ?^tt9ir 

4^15 (Sisic^il 

»ii«ij '^ftreapif c8cii c^^ ^cw 

*ftc91 ^cn m’\^ ^15 m c<ir^iF 

'SfVni^^ C^C5 

^tc?l I 
4^^ 


wt«f «f^wT5l 





i?tc5 I 

?5c«i tiiJff?^ iarcq? ^t5 at^T nc® 

^k«*fkir. "siriT C»T 3k^T^lls^5T ?fc? 
si|Jf1 *t#tl >Tp 

5fc? fifatSf=T 

I 

JTii^iit? I c*r 

cJi^k^ «fc^sr ifIcB 

C^tt nf«[»ltlf^f git ‘ifijl 


«> 

fsilM <FCjIC1^ I 'Si^ gftls «» SfCif?! 

^nc^t't r<5jv>‘if^ ^«,nf?if =F?ic® *ftci I 
ijtsfc’i? ’Tt?Nr git ii*' Nt>r 

*i< -tf^c^ *ffC31 

®t: ®fk^ 

^9}n>fq jfsf-g ‘fli ^Hi «f^f"r 

5FC<ii:iii c^, «if6C<i^ ^tlt 

^nf* ^iiC'5 I 

'sifi^k'j mm c’f^u w 
5lt>IW J3cnc? I 


^c^rai c^W 


^tcnil S(1*JJ >1^C5C^ sitSJ^ISa 
Ntai *it^j c^ ’iQ'ifs 

®1 f¥ ? ’ift'f.fs ^f9f^lil I iaki 

®t^, I ^sic*f5 
C»T I JT»ia sfffSsl 

mm iNsi m c^ cn9% i ^pr^- 
B'5|u ms I c^ f^ci?^ wT?t 

if"rafs? c»ic^ti w ^t5i« cfti si«ft c««rc«p 

^»llt C^T^ m P»C9 -flC^ir^sj I C»t9 

c’tc^ «iit’«ri ’acsii »it5|^c?i9^ 

=jf, «rk «ic9 ^c<j| ?t^, c»R I 

nfl 'ilf c»it^ *[ac® 5if5k«ii, ciit¥ 
•ffsifc® 5if«rc«ii I ’Ff3i ^1 cn«i i 

'ill c?F^9| «rf«fr^a jj^, ^k«ii 

c^fCHsI m, <31 ^Rlta I 

c«irc^ 'srfj^ *f^9 

c^fsr c^fiT '8i'Pc»i 4«f5f'« ’alcil i 

|§Ht*r« 4l?i5t*itlta c«!rc^ 

•JtC’t !J1 I ^C’T 

**11 cstc’k 'Sfc^K 
>I’TC5t1f C^^i ?C?l •ffk^ I ’FCSHI 511 'ePlf«:^tiI 

wt^l? iff « f^ftc-rs ncf* >1 nflc^il 


•5i'j>^^ I 83 «ikn -ill «tn 
T-isr ^f’t'itcs M?i*irltf(:*r z^m fraf^sii 
fikcsti’i^ri Q 

^rlt'tii 'ill c^k’t «ft'^t'3 I ^ ?:«ii 

>itC?r^ ^=<111 '-15^-^ ’itWif WJC’ll 

s(^fiiflt5 2fc*^kn<i ^n-fH *ic^ i stfffsf 

^^atcp ^ « ’if-sH -I jjsia 

'ill C^fC’fil C^'tSl C^C’tM I 

*11^ ^htit al cak’l^i >f*i-sf f<tfl 
H5t»i(fffcn «ff“ifi c'>im f^'c^cf i 

'ill "f'^^ r*i<pcf >TV5fk»ia 

lfs^f>r ^Hi fk^. ®fc® >ic=? VI '-^ 
«411 dwit^ >!«»( ^tf^«t< I 
viil c*( ■®ir^f3 2}k nM 

h "^1 c^l 

f31 fta ^11 ''6if3 'ill 'iifiS sifa 

5fsijiiri< nf^f ’iJiiT ^Pflti:® C3 f s 
5tr®C® 'ill C3fil[5 ff®C3 ffC® nfC3. m ilf!B 
f<C"l3 ^^521? 3Jfnf3 I 

•lit c-ffif 3jf^ 3*1^1 'ill c3kn 
'ff'lpff «rfCf, 'ill C3f^ ’I^3F3rCT3 
«imi ®t3 'Sifsw't f^^i nit? 



Wise'S 




\ 8 ^ 

•WtC’Jf I ■<% 

cst’t f^fjifjf^t^tcffii sit«JTc*r 

5fC«fI^ Jlt^l ^tc=f <4^ CSt^t 

n:« jffJii «f«r‘fii 

=vcei<)1 Cilfcnfl «ft5'®t’f ^1 

c^’Tl C*f5 r*r—«tn ’?C9il «itapt« 

(«|?lt^t?l^ ^1 >1^*1 fs!?! I Pf. 

f^fer?tpr c«ft^ >l«fJ5rt5T 

ciicnc^ I 

'«i^9^'?C5iii ^z«\ 'st’fc^cai^ 

^jtf^f f^nant^c^i (flCJfif I R’ltc’T 5i5c^a 

^<tl ^9>1 I cffc-fii ’T^ 

C^ sitC’T *'• 

15^1 cw=it? ^Cia I 51^, 

'ffsinfC’^S *f?l 

*rt4^f 'ill f6fl«s»ii 

5)1^^ I 'il^t^l >[^3[itSI^ ^Itf^ y\’^z4 

^tc??( <i|| 

’Tt^t^J 5Pt3sr I 5?tcq 'SlSltW cwc-f'e, 

c^*i5i—ntc^, w^cif i»«»'s 
»TtW 'il^^ IstCif ^>«»4 =^tc»l ’T^aFt^I^F ^Ttft 
f^Mc*! Ntf^psi 

C«r5*l ^31 I 

^im «nn? *ijtT9ift3i 

C3ti:’f3 *1^1 «ft«jf?^ 

5511*113 1 <41 c^t^t ??t353r*l, C3 >13 C?C-r 
«tl’t3 C^39l*lta! C^ll *[3 

C?ci3 *T35Ft3| 3?1, f^'St 3rr^r ’T^Til »<I3^ 
^1*1»r«i3f ffefiMl c^arJi^?^ fec^rfnt 
3^3 'ii^^ 'fli 3it*rfc3 

»It?t3T 3^3 3tc^5r I 

?3 41 C3t’r f^^al '9 


^33t3 '»3i fec'frrs ^ *rtfV- 

i>t^i ’ri^c33 ^*r3^c4 4^15 ’fc33*n c^par 

^t*r3 3^31 fC3lf I 8*« f3®t3^ 

4| C3N f3C3 nc35f31 ?3tl5I I 

^13 'll3S^ll ^31, ^^*331 C3t3 ’T"*tc# "BlfW 
C3j^ 'art3tC«f3 ®rt3l 'sircf. I5f3ft3 3t®?f3 
3^3 '5ftC’f3ff3 3t?3C33 4Tt3 Wt3l 

fk^ I C333—'ill C3tC’t3 f33f3>r35 ^f3C« 
'sij’C’f 'il^(5 *rNC33 ^*f3 
^C3%| '5ft3 41 '5t3C^| 8«o 3^3 
4| C3kn3 «f33 '8ll^f33f 3jt3jt« 

f3l?t33 3531 ^C3f|3 I 4f5 3':3fe33 43f^3 
*r^%3f 1 

^i:33l C3tf?f C3tnt3 CJfC? C3 5f^3 *ffN 
f3f® ^3, ^1 *333 31 3?31 ^Z^ C3t^3 

5f!:3^ 3^r3 3C3J 3CI I 3N-*ft^a3 
^r3IC3 3t5^C33 3t3l 'Bftfsii^ 3';353C33 ^FC^ll 
4 I C3t’r CW31 C5r3 1 

4 I C3tC«t3 C’TC^ '5lt'3f3’Fl 

3F3l^ l^C^I 4r3C3l 3t'5r « *ff3^C93 f3«3i«1 
3«Ft3 ffrl3f 43^ 3^3t«11'« W333rC|3 3J3’?1 
3tC« 'sl C3tn-3?f3t33 3t3l 3^^ff3'S ^Z^ 31 
*rtC3, ^t3 srf« f3C-f3 3t3C^ ^T3 I 
55t^t^1 C3 '^C3tcn3 '«rH?1 C331 

C33, C»T3tC3 JT^CSlI 3ft« ^Z^^H fS^l f3C« 
*ftC3, 5$t3'« 3J3’?1 ^31'® !^C3 I 4| 

5f3 ^3| 3T3>fti:*t’P 3Jt*rt3 I '®t?C91'9 f3C'5f3 
f3at^3?«1 4| f33r3 C3t:l| 55C^t3I3 |3 
^t3l 4*rC<3 4f|C3 3C9IC^3 I 3FC9|31 C3tCn3 
fB^l f3:«i ^3 3ti3T3 wcsr 4| C3tjn ’sftapf^ 
33t3 C3ft3 ^t-W '«rfC3f 31 I 433 f?3 
^t3t3, 333 433 4^t5 ^^33 3lt%t3 
313, 31 45f3t3 C3C3 3t3l 5sf^3:3e «lt3 4| 
C3tC33 C3ft3 531 3t^C3 31 I 





cp^tiJl ^tfn cbfc^ 
ift? 4^? ?rfjf ii’f? ®r^'< 

'»I^^t5f '8 nnsf^f^ir 5lC«fT 

cif^ri 5ili 5[t^ «i?t ^fnc9 

^t'FfC^f'Sr C5^t3l ff 4^ 

fsjtfj ? 4t 

Rc^c^^-'srtsf^i ^f?ri:-f< a ebb (31 
CVf<|f^, fb^’PM 4t ^-psi r^-?I -11 I 

(fl«f;{'$j 5C55) 4^", »f<l*iJr«« 

i^c^l 

^133*^1 C=?fif 

’tC33‘l1 '$(33^(3 '«lfC^t3 3<(^3 

3f3C'5 ^3 I '»r3’!!J ^3 <1 ^(3^1 
C!!ft^ 'SlfU^r^ 'SffCJT ''ll, ^(38 
f^l ^tCJT I 

^[31^ ®f1W, ^C<f3 ^(C?!1 C3‘‘(Jl 

fir^:J[3 K3J f3U3 C^IC^ Jf(^|5 r3r«3 
3I«3 '5ltC^f:« 3(31 ^ ^(^{5 

3CiS3 3<(^ 3i?11 ^3 I -5!^ 3l ^(3^1 

C3C3f f3pF3i:33 5ft^tC3J '®lf3'« 

'Bf^ ^(:^(=f'SftC’Tl -^>^3 ^(C^r3 
3(3 f35T6b^3^3 Wl t3f3^fi35r“ 

3iC’t 4f ^(3 C3C3f "SIST ^(C3 ^r35rf^^ $3 I 


3f^ C3st3 C3WQ n4 

^^<((33 '«33 3?11 ^3—^3CT1 

f3pC3i(C3{% n I 4^(8 ^3C^3 C^IC^ 

^33^^ 'S3C?3 *?}i33 '®3Cf3 ^3^1 

3«11 ^3 1 ^93(n C^f3 ^®'3 C3C3f 

C3C'^J5 3(3 n-|S '551? 93 

'53C?3 N 3 I 3f3 X ?3—'9t9C'?! 4? 

^3C93 3'1’(3 ^3 9C3 ? f3*63l 

nx 9C3 I nx-C9 3*11 93 ^3t?3 I 
33 3'<PC33 r35Itb^3'?t3 5S3C?3 

j|;j(^ 4 ^^ bjb-Jjooo ullq 3l v9Xb«*® 

C3^r3^(3 '^rf® c3t9r<3i 
f3i5ifC33 3^13 C-43 3(31 •fl9(’^ 3F3l 93 I 
C3t5^ c 4^18 f^.3 3(r-r (Constant) 
43' c nx-43 33(3, C3^9^ 333 

n 3*313 ^33 X 3 ('?i:3, 'Bit<i 333 n 3(^13 
^33 X 3*3^3 I 

3^ f3§]65^3'fl3 '43? 'Bl(C^, ^(n3 

'®Jt*lt3l '®lt^(3l 'S3 ^ 3^“f3f"I^ 93(3 

(il^3i|fl[ ^(?13 li(C33 S3?-i^‘f£<(I3 ^?('> I 
C3 'Bf(C*ll '®I(331 C*f3C'9’l(l, 

'53?C3f% '4l 4?(8 ^(3(?^ ^1f(<>’*( 

3(31 I 


^3£:?3 '5(1^91 3ltb Cff'S3l 9C' 

'4(r*i9l 


3(3 

?^f3? 3f^ 

<t(3i 3r3ir 
3r?l3 3ftf 
«r(% (^(c^tc^^ 
^-3f^ {^\m) 

C355(3 ^3? 


%^(np3 ^(r5 cnc?c's 
102''»-43 CbC3 ?3 
6X1020 to6xl0‘® 
6x10*® to6xl0‘® 
2xl0‘® to 7*5x10** 
7-5x10** to 4x10** 
4xl0**to3xl0‘* 
10*® to 103 


^3C?3 

10“** cra-43 OT C3>?( 
10“*® to 10"® cm 
10'® to 10“® cm 
1*4x10"® to 4x10'* cm 
4x10"® to 8x10“® cm 
8x10"® to '04 era 
*01 cm to 100 Km 



'SB '8 fwTiT [ 

(E. Hubble) >!^f|«(»l »l?pj I ^5,1 ^g^g (Red 

<A, q«Pi3*|'QsTliI (Galaxies) Shift) ( f&ST ®|5|J ) I 

’rNi^'i «itc«irii c5Cf fV? <fl}St^ ^jt<fji 




( ^ ) ’lt»JtiI*l Wltc^lfa ^ ) ifCfl? s??F3J^(^9^g 'SltC^lt? 


'BIS I ’It<ft3«| 'Sltl^f<l '5lt5|tCi|il *)a C^. 

51’f35|'Q<^3 ^*rt^ C«!(C>f ^Cil 

Tu^ 'ein^il; 'Bf^t'v ^ittEgr, «it<i*il R ? 




«rtwR 

c»!{^R^tca 

3p^C^tlliR 

?|R 

7-5xl0-® to 6-3x10-® 

4x10’* to 4-8x10** 

^319\1 

6*3x10-® to6xl0-» 

4-8x10** to 5x10’* 


6x10-® to 5 8x10-® 

5x10** to 5-2x10** 


5-8x10-® to 5-1x10-® 

5 2x10’* to 5-9x10’* 

^51 

51x10-® to 4*6x10-® 

59x10’* to 6-5x10** 


4-6x10-® to 4-2x10-® 

6-5x10’* to 71x10** 


4-2x10-® to 4-0x10-® 

71x10** to 7-5x10** 


?Tt*tt?^l «ftc?it'^ fe<5.c3T? Rc«f |cfe 5j«rci| i 

4C¥^ R, C5i^ 151^ I «f?ii ’fR c^ 

«fhini cFtc^f »it»i 'Site’ll ‘flc’T csRi:^ 'orR'e 

♦(^^1 ^«f!? l«fR « ir«r 8,0 ••, ^RMR ^ 

•••»•••*•••»•• 8p'»»,•••,•••,••*, 01^ ^R 8V«•,»••,• ••,•••,•• 

•• ^ 'sft’iiR ^5^1^ I «5«f=r «iiii c&a ^<t=i ZA »rh 






311, i i 4'^*f 

^t56 ^<t«s ^f%c^ C^'Qi^ tlCSil J(CST 

'55T C5Kt^ 4 ....,...,o..,...^ Isispi ?!t«1 ^C«l *113? 

•• ^tc5?je 'sit^t® w cif«ri»f3f i*f, qj^a ^ta^a 

^ca, ^tn 'sifc^Kaf ^ta ^fc^iu a<r^a ?ifeiaN §*Tcaa ffca^'stei — 



fb4 

A B ^^{5 *3<«a^ i- ^ «r ^ac^a ^vt^i 


^1:^11 ac®l SIC*? ^ca I vflc^ ac^ 

<acsf^i 

'«i<f'^. vsn^eifa 4cspt#a 5351 a^aj j^c^i 
4 | ca, af^ ca^fa ^itc^ita 
facaf gc^ afa, vatsfc^i 'sitc^ta a^ af(^iCa i 
'aia«^ uqarT^ ar^caa aca^ ca'it ^«ai 
aa^ta 1 


3(a, a'fi^t^l^ laa^^ §«rcaa 
faca^ Ici cnc^', ^aa -iicacas f«P? faait« 
a>ac?ia ca, «?tc«ita ?ca aca atc*^; 
'si<K (fcaa wvfaiaQ'^1 '»i1a1caa a^pw^ 
(istafaa ai Milky way) caca* apaH'® 
qca 5c«i atc!^' I cafa ? 

®tca -paafa 'la cafaii c’lc^ 




VSM^ 

afw ^3?^ feailS «at«i "sirc^fa ®a5F aai ^f^c^ vjils cas^fl "sitc^ta ®a«p 1 
caasa^ «rtc«ita ^aap-^a^j ?i1q «ftc^fa ®ac«ra «fta 

oia §c^t^t« nica ; 'sr5ft«^ ^^CJja ca, ^ft^c^i ^ra^ 3??i!aia'S8T)^<iicaf 'sic^a 
aff^ caca^ c*t apT q[ca ^rca cac® atca^, caca^ ^ca ^rca atc^a 1 af? atataa 

®tac9i'« n\ as(*itca i.aca 1 ca^jaca af faca c*Pt8itcai ata <iia^ ca^caa 

®a3r cft^ ®a:spa '^c^itcas a^ ^aca afa calH aan atcf—®t^*! 

®acara «itc*ii ac^i aca ?ca 1 'saa ?^^ca caai atca, ca^afS csFhata ac^ ac^r ^ aaita 

acsa ^taata ^ac®i ca afaai afa ■2ic®jf}6 'a^al aa^acaa cac^ a^aa: 
a^ caaca 1 '9? ®t^ aa—iia^a 'aa^ta ?ca aca atct^ 1 

*aca*F ®a*r'e 5«*af%a ®acf afaa® aa-ar gait'a^ ca^jcaa a® #ata® fzn 







'Bit? sf’f3J'®f^ f«? f®? 

'B^w? SI'S 'BICS/? C'«IC^ a?>lf’f''5 
?C? »TC? ?tci? I 

w*is^‘^5jRi? c^ ^tc?? 

I?? C’tC^ C’l, 

V 3 .. c?ff|S I* 

«•• C?itj5 '»ltC’t ^T*l 

CJFfil 'SiBSt^ ?|5'|?)C«1 J)?t'!3rt’lf«’f it? 

(^9ft«< c^T?) ? 

50?, '®t??s1, pC'fSi '£l^f'$ ) “Sfc*? 

fjifq^ R?f^ ^'sf? i 

C? ^f?»lt*l '®t’t '« 5fn ^"s^ia 
^tc« 'Blt»ltCW? C^tH niftcsf? 'Bff^? 
«tt’fi 5(11 c>i^t? *ic?i 'ssf 

n«rtc«t? c-ft*T ntfK 

^J^ I f«:*it? 'Bi!?>itc? 

njtcjf? 4t? 

..c... 4}fvS C>1[^- 

f?^?'Sl<t«. 4t? C?>tl5 

c>!^r*ifet? I 'Bit? c»il ’tit^i-fnc'S? 
^t?^Jl '2ft? '811^18 =^C^? '8lt?«^il? 

»f?H J '8l'«ft«» C?ft«1C¥? ?Jt»T 2tt? 

I c^tiS f%:^tr»i^t? I 

*^t?l»i?^^ ’t*l=(1 '8if?>ftc? :-c? c^tif 
^|5 Galaxi-? 9t^??T-i*‘ 'sitc^lt?'-??, 

«i<r«. l%tfitf?^t? I 'i!>tc*r? 

«iti*tf^^ 5rf^-v3*» fV. R 2fR c’Tc^'C'Q I 
^^?t^ la's c?c^ >1?? 


-«X i**"’ C’JC?''Q 

- ib'" C^^tls ?5.? 

W1 'Bi??t?^ Ji^i? «i:si^ c?^ I 


'Bl?« till 'Bl?^1 "^tft ?? I 

^^^ ^1, njtc>f? ws ^rjit?^^? ®fC5 
^^t? *fC?j| '®t? ?Ji? ’f^t^ ^z^ 

fnc?r59f I 

2rt? <4^ f??t^ ’tjtcn? c’ttsf^iS 

■<ft??sf5 '5tc:?t c'ocar ?t? I ^t’f'sf^^ *fc? 
f«? r^a I cjfl JT?t? 

’fTl^ri? C»l? C? 5tfW ’ft^ 

c«tc?5 f«)Raac?f^®f, ^t^« '2rt? C5f^ itRc'®^ 

^t?1 siahlCigl? 'Bl^3t'-5 nc**! icfe H^Z^ I 

^lat^^Nfs^ astR-^ ^t5{?t? 

♦I? T«t?«:| '5it?tc?? >ic^ ®?t’fc'® 

^tC? C?, ■•l^'3S?'«^t«Pl? c? CtfW, ^1 R 

Jl^3!9fef c>ll «•• 
c^tfS 'SitC’f c??5f 'Srta’tt? 

?c?r^«i, c>i'»ti? ^?t? "BiW? R 
f¥c? 'Bffjfc? 'Bft? 'sit^itc^? ^t?H't, 

^f'«fft « Srtf's "SIW? R 

??f»i T'l^Rat? 5tcn 

'•i^t'Srt’ff^?* nit’T-fics ?inf^f?« 

^?c ?'{ 

®rtil1 f??? 'BitN?! 

'(ft't'C'® ^tf? I ^I's, 

5l?Fi3slS^ «^;?i»lt’r^ 5C? ?!? ^C? bT^T ?tC?. 
'®tcw? 'Bit? Rr? 'Bit’!?t? c?'tsf 

I =11, '$tcvf? nRc?’f®ffsi^ 
C? “ife (Kinetic energy), ^tm ’ft?’*'lf??^ 
"f%? (Gravitational potential 
energy) Cbi:? =fC??f ■I'® '©‘1C?^ I 

'51?'® C3fJtRf?litl5f? *lt*rt3rt?F C?^ 
?? =ll( C??H bi SI5P 'ssitcsiR-?^? 

^c?? -vst??^!? ??:'? ^-8 c=pti5 ?t^CBi? ?Rt 
w I 'ill «i?Tt? Ri ^t»i ni?? it‘f5ii 
«’rc??‘ft? ?t?i ?f? «r?tf^'8 Vi c?> ?t?®t? 






4^^ 5isi^ «f5<5 6tt*f'« «tn 

««^>r 'SltiltCf^l fb-f%« 

j«1, CJTfvfif 


(?rt5ri «*» 

'5itnc« cftiB 

g'sjitt'Q^ 'Bit3?f?p5 ifin 
c^im^, *«^c^5r fw^T '»ft»ic«'« 

’flu 9fNc^l I 


(?rW 

k^®5rt^ wt>r 


C^TMI 51^' ^"5^^ ■« 

I >[^<s: 'sitftfij 

*it5f^ c>!Nr<j 

'srtR^t^'-frtj I c^t«f ^tf^cs 

'2f5m 

'Sltf^ I «l|iS 5l®fN =^M<J 

'Sflc’Tfta nf'-'icaii '®i=5r-U5f< 

W fiPi 'JsffR?:?. 

I "sitat^^rtc'^s ijc’t^ 

a jf^-?! '5tfR?s 

vst^t< »i«j «fg?r ^Riili:*! c^ir-iU 

faffi?^'Q 'Bitc^ I R-ic^ bi^iiRf 

a c^U] nt'STfl f^r^tti?, 

C^lt^ll CNtWl I »<fjb 
nic^^ta f»f-fc?isj ^itafl cv 

"f^t«fN •ft'e^i vt?, I 

ft»rw «fl5 T5U ?t«?N cn 'src^ 

C’ffill C«ft?1, 'Q '«3fST ?P51 

fb3f C*f^l I 3?t^ 

^*t (ii^jg c^ftsftii cn^t»ii nl«?i 

fn?ftci5. 4t?r 5ftc'5 
'Srt^sf 

«ftb f?I 4^15 

c»TtJ«t<i '« '4 i^! 5 fiii- 

ari‘< •tt'Q^I I c*fc-t Rifeita iJtarl 


R<p»rt(:>i^ ( t-X’ «8b ) ^<?an 

'« C5ffi?ta 

‘ii'F ^-Rfl '8it'5ft^ 

?|3tta ^{C’T^t^ <4"«ff8 ■•^^’9 cntJ»t5 
<itR?[ -■f4\ I 

''ffb 5W<i c^MN Nt«il 

"sifR^ta I ’Him 

f'39I '9 J(Cffl? 
nf911 b'^Nif CS^SIN CT^RkI 

nwlR ’?rjfsf jfR^i 
-ii'^ ?i^1 Tr^iaf 

I ’ftc? 'ii’vfS 

«ik^ i 

R<ij*i c^, ?it5Fi ^ 

c*iW (ts %' 'a^'3—^;js>) wsr 

*!t#t i piI 

»r»i^¥R R*r‘f^c^6 ’5r<*fti? Rap? 

^iai I c*iH ^c’T? 'ii^tR^ ^<?[3ri nt^l 

I 'Bit^’ftRTkJffl 
RsiRl ?^C® ifl’Ple ^^«^tiil 

'sjtRf® I 

591 ’ftr? 'e 

'«Rt9 fi^i^c’fii ^'N<ft‘r^sitc^ I 
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««»• « NWtil 


-i^f-ift^ «it<?i ’if'-ifit <ntc^i <4^15 

f^ifii^i cHc^f ^=fiB Tf^si^r 

<r«T3l f^C"t^C^<I1 

I >i('?«ff>r c?f Tr»fs nfe^l 

f’fTlfCtj.'If^l #-3^^ ^|v:-[ -t<5|'i?^C^ 

^^Z'S $r®rf<i 'sircn^fii 

06*1 "Slfsiwa bt?j 

ciifm^l C'f<®t«[ 'iiff5 "!?< 

^f® if?il I cn^p c>r-f 

’^jfPi?t'S'’i‘i ^s? 'siNi?!, 

•« ^f® 

'SllR^ICiS^ W ^tc® i45.o 

'SltC^lfll^l i^^C® >4^ ®k^ lr.....o 

c«ltc® ^'® C^ ‘sife^l'T, 

'«l*t«t«t '*I5;I^® ®t^l3 i?'t^ I 

"SI^S^TCil f-KC»f< Tf*lf^« '«s{Ci?C4‘^‘ 

I nt?3f^ C4“lfl 

f»1^ C<f “15^^ ¥f%C®H. ®t^l 

CJlt'*lt?l ^®1ltft I Ci^jtf®- 

^flc^l 3fCt ( i4 849-:>4»0 ) <iliF 

n? f^zm =it^F c^U\ 

fm cflfiitH =?jt'<r- 

cnfn 

*^1:^ csptif 

jj-alfft^ A) C’Ttiit^i 

!^»J f??lj ^[t^l^tvr Siftc^if I 
C>Tt^tl «ft^« car^ I C^T^ m 
c>Tt^tia 'Bilc^' I 

'iifiS csifc^ A^\ 

«rvf^ ^mn 

=fW, ®t?tilt« I 


C?® 'SfCf 

'SI=^’9-ft?}i%5 C5\?!§ *IC«IJ 

nH’PtiJ ftc-[^®fc*T i 

siJiiSit ‘«r?t*i’, ^^11 

>T^^® »ItRc®J« C^W-K 
«lfc^. ^'^1—^t'P^T, art^-^W, 

®*f4l9, w-ti, ■!t®^s, H f^^inj, 

^^Ilfif I 

-r®t'Vti:® f»if>if^ii 
VQ 'sitf^pif®^ ’T^- 

C^UU ^C5S? I 

^®^i ^rtvr "sik^, ®t^i fsf^ 

I ^■<*1 n®t'ftt® fat^ 

■afc'^c *\Uzr^ ’T^f?®t5 «rf^5f n^ft< ^Ic® 

f^-J® I lt®1 f®f*T Ht5til‘C»r?l 

C«f*I C>f ’Sj'f’fpf '»t^f^®, 

f I 4tbtH 

'«ciit*itii c5t«rspi:>t^ »ic«fj c^«tc®t^t»T 

( %l *3^: 8lr8—8^8 ), f?tf^ « ItC^I ( 

^>51 n®r<ft) <fl^i8 arbf^'® 

r<^<i»i ffr^i I c^r 

c^Pt^T c^r^r Jitsjm-r fn*ftf^^t«l 

*3^® ^^?fi c^ ®t?'hr 

^rf^® ^<<pff^t'Q ^1^91 'Sftf^T® I 

‘fl? ^tf® c^ 

%tc^ af^ft^T ^fi®, ®t^t9® ^3*11*1 
nt«9i fnutc^ I 

’fw "r®^3i ‘.. 

®t’t C’rtiit9 'S|%'f «ff® 

«ftw *•« fMf^arjt*! *rf«ft® 

c»it5ji *3lc9'i «ri^ 

si’p efiT c>Tfm »i^»f '^izw. 9f^iii «i55f^® 




aFt^nrm, ] C*it 5 rl 


^ I -£rt% '« 

^f|sit*i c»rt^i ^^*it=ri wn 

ftICf few 4^ dTJtsi ^r35|t«| CJ!tJ?1 
I W ^t^rpl=?'5tw 

C?PtfS5l w ’f’F?! 51^3 ^ZS\ 

nfl*it*i wt^i ’tf^i^i fn^i **tk¥ 

uife niinN 

’it^twr c-tt^*! 5pfi[5i 1 h®iPr=? 

C?t1 f^tutci—^fef?f qf»lt^ 

•jfl’lt'l cqtJil ^f5|fli 

’ft'fts*! >itlS-’lt'^w« «fp® fec^r 

■••« *itait? I qfjjtsn®: 

TpfSif '2f^wa ’TC9f <5rf^« ^1 f»(f^^ 
'«(tw I rs 

'<tC^ I 'fife U^sf 

qcsr 

Wtfe^l TO. 

^ffq « *tfq ’ff^Nt*! cqtiii nt'sui 

1 ^-fec^ c^ q^q cqMi 

(Iron pyrites), >f|qi « 

<itt^ I c^rt^s cfe^^itfe® '*11*1^ 

4rti 80 cjri'-<fi I cqfRtij 

»TC«r’it«(ts‘i'ai5 fifti i«9 '®t’t c^Wj 

*<rtc^ I w’lts 3^ 

TO1 ^3. ^3SI fecq^feN 3qi ^3 1 

'ai:|fq3t3 f3q3i*3 f^3C<3 

CJlt^ll TO31 3t3l ^#*f1 fJlfq- 
ftfetw? ’f^^j citfe ^k3, 

«lt3t3 '5igr f^C^f ^ltfTOtf^3tC^ fef^ 
WNTfl f^jt^I'® nt'«3l f?f3tc^l 

3ffcq 51x8 

4^ f33tfe ^<^'8 TO31 

c*i^ c*rn is>* •rtfe's '«afW3 


Wtilt3 ttfe'6 I 3^tq- 

'Qfq? C^Tt^ll f383i I 

mA f^^l 3f3cq3 3WJ ^A¥<i 1 fiffaf® 
3t'-iif1 ^:q ^fefi cqt:¥ ¥fi^ i 

'flfe i2f^3t3 ¥cq c®^t3 cqti:^3 f«^3 
^<C3-i I 3ffd3 5rt3«lt3 

>IWCqMl filfifs •{Vt3 3|fq ®fcq ''STW^’F*! 
3fi3l 3f3 3f3 ¥9c^ ’5[<f*ll «ttCi53 

^C5 ^31 nCv5 <33” 3tf% 

C?ffC^3 qisr 3tr53 ^fe31 3f3 I '«[f3r?t9l 
^Irsf'Ptfel 3lq^d 3C3J 3tR 

3ff39l ^r^q ?^'q3t3| ton 3*31 

^3 1 C3ht3 ^Fi^fsfq «iNTO^ 

$fe3f3 3'cq ^qt3 r5[3l ^^31 53 ^33^ q^ 
3t'-a31 « ^1^3331 3,^31 ^q5t3tC53 
3tf5C3 brq3l ®l(Cq I *fM1 nfefPfSN 
qi3NfTO3 ^cq cqNi "33313 I 
3f3^ n^'N 5^C5 ^-r f3^h3 ^f33t3 W 
ifl^ TO’f ^5f63 qr5r3I q«3l 5^31 S3k3^ I 
«f3W 'Jfrei- 21^3 ^f33l TOC33 

TOn C3«3l 3? 3'F '®t3t3 5t3W3 ^^3 
r331 «/:q3 qf5tC3T cqfCs3 3® «f3tr5^ 
353t3 $3 I 'ilfe 2rf3‘3N ’FCq ^<^(33*1 

nt3Cif3 TO 5531 3f3 I Cqfe ^3^ TO? 
b-tf&3i qfe3i nf 93 3ca 3^31 53 i 
«f^3tcq3 ¥cq nf33 3Ht3FtW 3tf53 5^51 
N31 ^'2f ^tC3I ^31 53 <433 313 

'9% cqf3l nr^3l 3^55 «1331 3f3aF 

^2r^3 =5r33l “r^531 ^¥ ^N 3fetf>f3t3 

qt3t3tfec®3 3ftq f33f^« 531 53 I I 5 N 5Cq 
C^Tt^l 3Nt3f35 «lf^3t3 53l|^ 5^31 3f3 I 
3C3 5grtq Vf^tff f3C’F3 5f3Cq CTOI 
^^35 5^31 "Sltcq 1 (ilfe cqNi 

^3^Tf«5 33ir«3 qf5ti:3r ^t3« f393i 531 
53 I 
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I >•«»«“ 

c>it*Sc> 3 f® ’rPi 9 i I 

c’tWs s* >r?,'W I ^«»**“ c^Ti^c-sf® ^K- 
*lti?t5 C^Tt^fl ^cil ^fBcii 'Slt'il^ « 
^\:^\ I >1*1^ "?<' 

^tf^TII SIC«(J >IC»(J C^H ^fflJlt*l C^U] 

••^si 15^91 ’(ftc^ I c^rf^its 5 f® 

-^H ■»'s^^, fiff® cjf^C'sr® 

’PC*! c>rtiii ■•••08 '®t’r 
I «ftf8 c>Tt=lt^ 

vs R 5 i?jf^ ?rti«p I c*!^ ^ic’T^ 

I C>ltsit^ r^5IV 

'*> • • f^T-f^'-'fl’i Utail I 

^f3*ltc*r « ®t»!N 

'SI 8 '6 I 

^It31 <4^ C'Sf'l C^U] 

^51 I 

c’pm c^fifi ^tf»f^i 

«ft^ 

f®5r si’F ®tn *ft ®51 nt®, 

^31 I C^Tt^Tl ?^^c® 

«rhr 51^1 ®t<n I ^ 

nt®»«1 C>Tt5ltil ntc®if f?^i > 11 *^ « 

'Biti^i ^f^r® 

c?^i ^t®tc’r^ c^t^r 

c’Tt^t? Tm\H^ ^?r sii 1 

sJt^iS <F 'sijtfjq® '6 f®5f ®tTr ^tlc^t- 

fiFtfa^ '^jtPrr® c^ft^ii ’f^ca?^ ;f?t'^® 

I '»irtf»!® f*iBt‘rr«F 'BrTtc’Ptui 

csrrf^ '« f^f^® aftq c>Tt 5 ri 


®fl^® I CJFtat^® 

« c>Tc^f^^ 'suffer® 

I *)Jt9ftfif®r ®tl«I^tl® '« *t^tf%^(t*l 

■sfff® ?[r»ir![f^^ 

cjftiitc’F ^r«:® *ftcii I 

*ffi9vf'« n^tfjqqit^r ^rt^wl® c>tN1 c^ 

’ff^^i ®f?t I 

•o cnt^ cj^r^tl® 

C^f^l ®Tf^5q fV’Jl ^^feif®^!^® '5I*if^1 

CNtn ^<1 ’fN, ®t^1 '4^ ^^*1 

«l® *ff^*l »IC«IT 

T'fi ^«^®: I b^«t 

5ltc^ ^Jt^ft® ^jHtaiS ?i^j 
®«(si 5^?:® ¥ii^fc®5i c^Tf^l 

15^ ca't^t^® 

>iC5f ci\H c?fr?1^® f^f^® 

^ir, ®i:^ -2rr®f%5f^ 

ii^*! c=qqj^ =q<‘fW ^U 

}8i( «iiqt5c®?i ^«i) ^<ti 

^pf^^il I 

^t?*! 

blrb-4 3TtC'?l hsgrfjl^ Wff>T^tn ^PfiT'Sf^® 
^T'ft^ «r^*{ 4^t"r ^c?is[ I c^t^r ^f- 
jj<lT <1 C’Tt^ 'siffilj®^ 'siTtC’ttPfll 

fiTcwt’f ^?r, ®t?i <£rf®- 

’tK? f^t’^pfil^ 

n?t< ^|51 I 
cnt^ I m ^^z^ <iit n?t< ’rt*(tw 

^^•1, ^1 "Bit^t® <2r5'Qc^cn 

f^C’Jpff?® I 

sic»(r cni^ c?Ft^t^®. cgt»it^®, '8rtcwt®tt®, 
i?ttS5’Srtl®, 51191^11®, ’Tt’lC’f^ 'Q 
'»ijtfni®t5itlil^ I 

c^rWii '9‘rt^% *ic«or 



'« 'S^PT 

^mc^tnr i «tr® c^ft^ii 

fifn ■» 'eiftsia >f^ *ftc31 

c»rt^1 ^3 '«iTtf»i® 

^<»T5“r c^ c^ti( f»[«t«(t5 «ftsf 

5i^-»rc4 >Tc«r f<^< 

• 

^tf I f^^i- 

vi)^t cn, 

<ii=f*i^ c^tfSiu 5fc<fj 5it3j 

*«ftf%t3I'« ^<11 I 

'6 f^C?t5i«l «FfdC^ 

Cil^fts «lf%I ’^t«5l 

^Ui a*i=r—?F5i^1 'Q «\\n 's 

«>«*» ?c« '« 

’f^^riN, ifs «•«»* wt?. 

8^3 3 « SS'OI C^'sft 5:$ 8*^t 

'6 's^sb' JT^.^tjN I f^cs^l 

^Tm ^?f?r 31WJ c’ftsfT^ ■5if%ci^ 

^t'9^11 I 

^8 <t{5 

^91 ?9, ^t*11 91 

'BfSJtSf 9t^ 9sf9C9! 'Bf91!?t9tfvr nff 9t9 

«ft?i ^9 I '49tC9 

f»I39ift^9 (Alloy) Cife9l 
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C9t9l 

®t9t9 

*lf99M 

^1C*iF^9? 

^9*9 

98 9?J1C9^ *Tli5 

9 

bS'a 

99 „ f?tf9 

9 

ii 1 

^tr „ 

«9 

)(t'8 

i8 



a 

bC 

bb’S 

C9t9t9 9CT 

^99® 

’F99'8 m 9t^ 


C^t’f ^§91 f9r®?r 9C<9 ^9tf 

9^91 ^9, C995T— 

9< C5lt9t9 ^t^f 9t59 '^^*9 

«1|91 > ^t*l1 

-4^?l > 

’Tl'fl > C9hl 

*119199 9191 'SIS 91^9 iSmW 'SIlMsi- 
nt9 9^11 ?9I CJrt9t9 a?n9ff9ClS 

^>c?l cefvfcsf ^tn C>TMt9 ^ZV 
^ff *rf9W fnltlsl 'StJll, 9i*ft, C4t9 91 
fnt:?19 ^<19 2fiei*r C969t9 *19 9^C9F 

'5itSH9 ^*19 ^^99ii:*1 ^^3 ^91 
^?t9 ^Z^ *1f9Vf 'SltC^ ’sltC^ 9t’*lfsFtr9 

^f99l 9tt's "S119 9^159 ^*19 C*T9t9 
nf'5,?11 ^9 *lf'¥'® I 'SlI'^^M f95rC959 

’iWW C’Tl9l9 SlC«!*1 C?'«91 ^9 1 bb.va 
^'•^19 ft9I i9f’l9|C^f^ 4^91 

^If9'ft9 ^f99tf^C9l9 <49^ f® 9!1 91^91 

3j[^£r99 ^^19 9J9?tr99f ^1991 

«f9C9 ‘49'fB *1fR >il9r“1® '®t’f ®rC®f 49? 
®iTf n^rrJT9f9 >119191^® « 4^ ®tn 

Cnl^ 3Tf9l9(t® 19-11^91 4^ 45^19 9t*rf9- 

199? 119*1 -£1^® 9sf99l @1691 ^9 I ^t?t9 
*19 C>T^ ®fi:?19 9191 f95T®t9t9 

f95I«>9fCl *lf^i5« ®tC99 «rt9i 91 'SlJll9tC®9 
Jifs® 49{5 C9t9f9 *11® ^f99l ®1?t9 

i1l9 SIC<C9?9 C9‘f1 'Sf^n ^91^91 9tf9C® 
^9 1 ^19 CSICnlS® 9l^Jlr9t® £11^9 ®t9l 
91 91*119 *ri4tf? ’r‘f^'5' ’Ff991 <1? ;f9l*l 

^91^91 fSFg^J'l 9f99l f9^«. n9*tf@l® 

®1g 91 C9WJ *f1C^9 §*19 C»rt9t9 
4^§1 *rt®^«11 '»f1^9‘| *rf§9l 9t9 I 

«i@i?t9, 9f§ 'e ^1 «r9rc®9 41919®; 


carl’ll 



t ^‘1 






1 ^r<?1 C’TtsitS 

5fft?i ^jtcf si^® st^i ^tai '«rtc^ I 

f !■« =^Nt^C15 '« c’lc^ia 

c»rti>l<J 'srcafsr^ ^wi 

c»fW« 'Brta’fl^^i '8Tfc^ I »Tk?i 

©t^'fii 3if%^fc=s?i «.3Tt^ ’Sffvjjg^s 

■^^«f ^^at''<(ttat3tt9ic&ii «r6?iif i 

<n| '^aaiSc^itc’r >Tr«>'6 

I 'sitir^cwii HC^. 

5’f?i'3i, ’Fff^ « 

»5f^ij?, "Sit^ «c»iai A^'^, c“tt^, 

>1515 'ifn 

>ll«(I 5ltB!^ 

«u «•,••• ‘§^ 

>»«8 ’Ttw ^T*!^ C?C*f5 

’af'f •fftsiti «ft? ««>»«•»• 

I 'il^ ^ft»lt‘l 

’?t=r *ffii^< I ?f^*i 

^^*ltsi ^tc»i «fl9 

«itc5p I 

‘fl^rtsf^ln «rf« ^if ^f«f 

C’tt^t? r?t¥ cgf^c?!? CJftiRtW «fp(if 

*rt'«ai I 

'«it^W5 

I f^"fm jft’i 5?Tf ^ 
jtWw? (flpffi- 

«tt6*|sr 


?tc| ^c<a «i%? I 
« -aitaj^ ’sitcsf 

*ft«ai ’fti I 

;>'3s >it8i 4| f«3T 

’fc^ ftf»9 c^rn f% 

’ift*it*i ^h) ft®!, 

ftci c?'«ai I 

Ciif-f ^ftsit®! 
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bat a JTtCsi ^*1^ 

«yr*«flt9 f9f®9C?-f 

^tc^ «rt9 .. 

ft9tfin 1 
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'SfWtt? 
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C«fCl >T»II 

^»I1 i ^C«PC^ C*l C^tif 

fitf^f^ *lt3lta C^ltsit?! 

’(Jt? C5ft^ ^?I1 5}^^ I 'Bjt^- 

'5ft<^ f?*TtC5» C>ft5»tiJ 

<iitfVii} ^tlc^ ^Tm] Jj:sf 1 

«fr?r«ic«f-^ c’rfiii '8itc*rft¥tii 

«Ft^9 ’Tf^® «ftC? I 

«ft«:*f'-it?i '«*f *rf?i:“ft«f cnt^rt? 

«t«r^C^t9lt9 ?ltcarn 

*^5^tc^ lilt Jltltaf i^tra 

fecw I iir»% >rtc»i 'eit«sf 


JT^ffviS lilt C*fC-f<l 

ntffcsf nr<i*rt‘i 'ii« c% ^tf»i C5tc«f 
oiktt c?«ri *rf!r m i tsr ^<«rfsrcaf 
ift^r C5f*i *ff«*it*i c^rt^n 8ftc^i »a«w 

ab 1 to ^t^tft^ I c^rt tin 

»ic*tj ft?t I lii^rfiis^tir ^c<t«.*rt?sr 

>1^tCW ^t^tfl?! iSct JltCJJI (fit 

(ii^rt^ inti’s <»i«»,i«b' ifsit^vT '?‘f§r«1- 
( 5a4>a >lkq C^t«lt? ^rfiT ^tC'S 
8:«« r^CflfJtrjfiJ ^91 

t$l ^f'fl ?r!i»rnf<t? 4c«rc“i 'sispc?!, c’lWt 
c«fr>TC®^^ utif'Q^t^ cajeitf ^v^ ciitt^N^atCl 
i|tJ|f ^ti( !;tc« % CJTW 
^9 I ®t: NJt?fC9if f<c-(wcn 
'«fi{>i^t=r ‘I'fiini >it:»i 

nf^wtfs'«’fb-5ir59 c9 nfsJit*! c^t^i 
'■i|tC9^, CJft <I«F»I !19 cwt Cf<n 

»lt5 I =^9<Ctl*n « 

^ttot ’Tt« ^f’» *i=inci3f ?tc^ 
cm f^>!k9 c>Ttiii '8irci? I 

^ic'rci'o fmn\. ntCBkH « 

^fitPr 

“Ihl ^f^5lfl5c« C’ltsJt? C9l 

-Sffc^ I ist 2rf»[^ ■« 

a{r«(iit^"^9i «[k9?f m 

€^99^ nf<1*lt{6 ^tm (i!lf!?'6 

*rf9»lt*l OTt^fl »TVir^ oftCIFI 

wtf’i'nt^i 'Q (flffR^f srfl9 

4t9^51'Bikii ’Ttfftutr^nf 
c^p{\ '« c^U\ 

sift 'lit i 

cttJ? ifH ftii*iJ^t? I w c»f 
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^'<1 

I 

>i«jj izn '5iitfi:^r*i^i9i »(t^ 

’?< 'srtPi^N « 

nfiiar*!. w 

^|5® «rfwigf '« 

m<>\ c^cn i 

¥C?I ff I’?'*! C?!\i^ "9 <2lt><} 

«fftrtaf^r f<gf<i'« «if3 

mi's '9^ c^tt 'A^Is iftiii 

*ff^!ii **(tffc« cm m 

^•Tiitf^c^ ^(<k- 

C>Tti?1 ^tc^l 'siJt?ic^fi|^<I1 

«^t3 ^’ItCf C^Tfill tmU ^fil^l C'f’ftI® I 
C«\t^ril CnhC^T 

?Ff«9l •dtr^® ?5 CsifN 

spftni c^fii fsM 

5|t«fT 5(f'?tBt®1 I 'Bjp5f*| 

*rtcii!3 

«lt« ?pft^ I ^t^tc«fil 'SIS «ltil 
ft»l <<1 C^, ■ff'^fw C^lk '« '5fC«j''<F 

f^r?i cncii^ 


^twj 4c^’t I 

*t5f c^t^r ntciSfl 

t%®ii ^iiq st«j =it^ 

I ’pc^ ^^31 fn3i n(J^3 

C’fCSCfW '«IC3''-^^1 

c^r^ c»itJit3 ^Istcw, I 

msT6 w« '»IC3'V « '«IC3'4^ i5*f1 

f^Sl >ft?1 3C$3 'fl^sfB 

q|3l ^ililCiT ■«<tliB^^ '^jffjfC'S? »IC3T 

»ii:3j sni 

f^3i >i^»is(c^ 'siN’rriii cn^ 

C>ltJll3 <llt 3¥»l I 

'6 'S(jHC3'f«<^3l ^r^iH 

l*frC3 ^tC9[« ®lt^Pl3f ^tC«1 

•IVfKr^C'fSl ^tC< W®1 '*1^^ ^f33l- 

I .: 58 i 5 ltc?l 'sitc’ir^'ft^ f^it- 

f3Stqt33 ^Vft<®'?f<^ C-?C5l'«t C35?fgsf 
b-«fs C<e(t^Jr nt3C^3 n3»lt^3 

»fr^tC3T 

i;>tB 

^f3C® ^»1'4 I 

®C3 'il^ ^®J« 

s»Jtnt3 I ^rcaf^ 

4^3 nf3*lt*l 
■4fy,3t^ ?3 I 





®rtf^—c^t^f »)t^ 

C^>lf^ 'BlWiJ ^Hc^J 

f?; 'Sl<^ ^^tcn ^"iC^J 

c^^l ^tfl *ft?^ 

3^1 ^ C^C^ 'ed I 

fvft^ iSl^ ff ^^1 

f^C«5 f?l’?C*I5 ’Jl'lJ <<15 C’Tt'^p 
I 3fi^ «i^. f<:-i^ 

c-ii^l^* ni^ 'Sft*iti3f»i 
^l^ 1 cn 

»lJtf^^ *(1^ =111 

f^CI C3Pt=1 

=?^i =1]; ^t^'f 

4^ *ft^C^ ’fsitwl *lt^|5 

C=f? I 'fli citf^® 

^CSC^tC?! 

fwn f=lf^^ 

»ic9r ’Tc^r^ fk% jf*!? nc^ '®>i 

^tf I 

C^t«11 *lt^C3F C3ft®l C3f«?1 

C«F=T =11. C3rr?l ’T»f1f «lt?j5 

jfs^ ^tPi cit^n? »(® ^t-st^r 

'9m c!n I Ktj_ f?c? 

4« 'S^f ^C? sltc^ c?f, 
c«F5i9i=(tai 

c?'e?t^ I 


fetlcfefil^t*i ilt^l jtc7« 

w? «(tc^ I ^^nr^cntr^tf 
(ii’Jt’?^ (Supersonic aircraft) 
^tC'5 ‘^1^ 'SIFT c»rt=it? 

*13^ I «it^ sTit^fNf^stN «rt^ 

'BTC’t'Sfl fT|^1 ^"»ft:«T 

-r^ I 

cT^qiil^i sptl^gr isi<iN ^'Ifi 
^^, 1“>° ?ptM=l?,tl^ MSH JT?^- 

til^N uqt ^9rii:flt«(T <(<t 

«ll^l§CT '81^ CT CTt? 

JICT r^iraf-^ TCil ftfST 
J1?<1 ’if^'f'S THI Tfat'T^ 

^tlt^r=ii!N f^rcT ftc-i5i 'Sift 

cwe^l T«JT I 

’ft<fl^‘l^: Ua^ ’ifflJiH 

^tn TSC'S ’Itca I iilT‘ CTC^ 

^r^re PiA^ •(t^sPiii 
^sfffn «(t^ irt!f ’itsui Ttfi 

f?cn 5ii^^, jf^ 
«lt^sr^il »|C«(J <ij{& ^A\ 5lt»lttl‘l «ftssf«n 

»(t«<J <i|il =1^*1 I 

TC^T (Rutile) ^A\ 

(Ilmenitfc)l ^tfefacs ^JT^S 
'flt ^TTfSTSfq CTTC'i ?tl*Il TtWI 
>i'41 '^t‘itc»r?i cwc-f, 

C3lf^c«l 4fSjfl *tf?>ltc»l 

*rt«?ii ^ts I 

nft'iFi Tc^ c'f^i cm m, «it«j ^ 



64 * 


wtif« 




f«fa c'< 

«lf®C^t»(^', fv'C? ^sf'il 

4tf«MN4'' '»IC‘1^1 ''.'’‘II I 

^fvfe fel^c^^f*i?it»i ■sil^f'i't' *ir'a»ilc‘i 
*it«i1 ’5(N, *fUi5 

’[91^ fn^ir-fs 9’i »ii I C'^'^ ^1, ’tr<n^ 

'^)'5 '<tC«F 

c^, c’l 

f*lt"f I f<f, C^ >/lC® 'ilC'f fi|^-h^ 

9?f» c>f^ 

«fi^ Ofc^ ijsilfS r^fiii, c>i5if^Q ’rr^« 

i 951 iC5 '^9' 

'®t»)t5 ^r’ll C'f^Ihf^f-:^ S;a1c® ’ir«lC5 
■•9‘'5l 95 I <5^ >15 llTl-ijcTti 5|9M5 
bt5fvrC5>'itSI ’ir5bf'?1*i| ^C< ^5^1yf'iC'9‘ 
>1'S< it's! 5t51 95 I 5tlC5 CVtCI* 
a?«l nf^sKHl 5*15 )N 5[55f5 

5*C^l ^^5 'S1'«J«C5 ’ff'l® b|9'c’&r-’5lr*(5^ 
“l^ 'SlV55*l I 

’f5-'^r'® (.'<(.^ 5^-1 ^£5 I 
5C5I ^lll£>Pl5t5C5‘ ^^fr^irs'l' ^^|C5 ’lf^C5 
Pi^t-tif -951 95 I 

^tl£^f^5tC5i5 >1C5r 'Slots' 5t^-, £55^— 
«Tf>lt^5t>I, '2|^r^ 9C5 

"1^ *1^5 5t'^ 5>£5 I 

C5C91? ^t^C^f^5t*l 5!^ 5t'®t>1 £^£5f 
r^'5l 5lt^£|tC®rif C«lh*l <9C5, 5t5 


>PC«1 r0}fH5>I^9 C«C5F 5t5, C>1C9^ >lf5 

5f'J^ «1^r®5 <91^ -951 95 I 

^f^£^f^5t5 5f^£«9 95 
Sltf§5f ^i5i£5 rf^5l Slf^r^^ >lfe ^*1" 
^■g! ^CC5 >Tt9tt5I 

95 I fe£C5 'SlfCSlt^f fi^tC^ 5t«tC>15 >ltf?f5J 
C'<£5f ’5'55‘ 5l55t5 *ir4f5^ 

>1C^5 ’T!9tC5J '^£^5 

'»iK 5 5fji»f <ir5bt^*11 ^51 95 I *^5 5'C^ 
£9l'5l iilhTf-lf^ 5si'5r UUc^ 951 5f5 I 

5®5t£'1 ^l9£ferH5f5i r*i£5 5C**I^ ’t£5551 
951 9£i9 I '»IT^£95 fi£Sl '^l^l £*'51 £’1t'9 
C5, fe(9C^r»I5t5 5f^^5 5T5915 0l^t5-5J5 

95fCs ’lf£5 I £5 >15 £’f£;5 ^®f5 f^f^5- 
'?>f^£9 ^95-«rP®£5l'59, "t'S* 45 n 9tTl 

“95515 -'?t£5tSH 95, £5 55 ^t^£^rH5tH 
51''915 951 C5£'® ‘5t£5 I 

«ii®f£95 4i9r9h-^F«5tcH5 ^£’1 ^r^£^rH- 
5t£55 >1® 5t^,5 «f£5l^"Hl5®1 

C5£5 C^l£l? I 5C9^ ^^llf^f '2|‘3f®£^ 
^I9£$fii5l£il5 5£'9^ '®ft£9 I 5'^5tCi15 

5£9^ « 9r35 5®15 >1^5 

9t?H -1^, '95-iir^£5t5f '« ^t*r-C5t59 
955t5 f5f£5f ^15 £55t5 «r£5t^'^ 9'«5t5 

^tt£&Pl5i>l Pl£5 «IC>T^ ’1^5551 951 9^^ I 
'Sl1>l5l '^f^'DC'® 5 9191*1 ^f®5t£^5 ^t’l 
5t^ >1M£9i «l£99 f9| ^t'l£'S ^t5£5l I 





f f^- 

*lt? 

anew, ^tew =ftt^ ^t’lNN 
y\^T^ ^^sfi5 ^ ^%\- 

f<® ?ncw I -sffnfa^fa srtisrf^f ¥i^c ^i»lt^^a 
nt^fcaj ii’f fa-slfa^hna 

aJffaH-fte^a Mi C5^s(^ fn. c^M- 

j|TfH 'sj^'Wa ftn 

^^31*11 asafwc^i^f I 'ill ’TcaJf'Ti 6|«itc a 
fnni ^la5N«^ c<i^ sillc^few^r >T^5Tna 
'sitf^f 5 ^new I 3p}^c^5-tsr 
41 «f>Te9r ae?icw^ ca, at^jf-ic^a 

41 «{tfar?p3i I 

r^s cmc^^, p!S 

n»fte<a >[Wcaj ar^fe^ia 'ill sifle§fc«f=f 
aiai ntca i afatc^ia safai 
u 'sfffl iitlclrc^a -iia^ ar^ftafiiaf 

4l c>i\Pif n^ft# fnf^pa 'sja^fa 
anew ae^ afs^a 'iifSea^ af«ra cac'«? 
a^ea ■iiafa's^ <pfc^ ^iWc® ntea fa i faf*n 
«ie< ■'Sif n?k<a jfe«F a^ew 'i;^ ^a ai, 
ca\f^<f ’faK n:^ c-sfc^i ai i 
^ca 'sif^fa^ wt*i'« "sifs ^55 ^tena 
’TWnr atlelfe^ae? «isr nvfte*3(a 
a^ea ca^fnw *(aK ’fe? a fa; 
flw ^1 ta| aia’Ttnr^p i 'iia^^ 'ill aja 
atwe^ja mw't at^tnia atlelr:*sfaeaf wtiar 
9itfnea atlcltt«Fa^^ ffaata ^sfa >i^a 
wa fa I 


¥f^e^“R 41 ae«icfa ca, ®ts 

C'-Fharta <g®i5F'5tea aWa cac^ atlcll- 
ewa a-.5i^ aseaa fa i 4wf5 ®fl5a atatafaa^ 
^tfafata fifa lfaf®ata « cafsatna 
at«>.teai atAfcaa atleltcwa a^-sfe^a ajawi 

aseaewa I 4^ aflelte^waca' ^Ftc^faNtata 
ajhrca 4J‘ -^itfifTrai 4wf5 ^emnffr 
affea^a i 

■ Ml ca^taajta 4l aac^y aeaewa n, 
afvsteaa afleltC'Sfa «ca facs atea, 4awa 
n\ra'? atffe<a a^tal 4| aeaaafa 
^esaeaia; faaa i 4| a^rt^fi? «iwale^a 

^t«f ■‘paca I n^ftw aaMfS at^teaa 
alle'ltcwa «itant<5» faata aaip atlelle^wa 
alc'safitcaa ^tlc^fe^caa ac«f ^ wr® 
a tea sta ajanji -pai «fa i 'a|a| aca at«al 
ara ^urnifaai i ffa^ifa fe^^af^rea «ijteatfaai 
aj»a afaafe^ aja^ia aai ^a i «ijfeatfaafa 
^‘^atvraQ ’^al ajaafea^p ajtatai a^ta- 
atata ^ucatfaai ^<j.a[tfeaa ^ew f&>3?f 
afeaa^tl^ 4a^ afia^ Ifpe® «>••• 
af^Q bieaa ^feai-^ta ^a i 

caeaf arlcliesra a*'5rw area 
^ufealfaai ^^at?a ^paata n aaif^ 

^eaew, ^te^ aa'sr fa'sfl ^^at?eaa 
ajfatea faeaa ^a?® wea i 

¥t^e«aa 4l'aacsp ^ta« ae^iewa ca, 
fac?'Tt aeaaw« at®teaa atlclfeira 
^ea caata a® ca'ffnf aaK ^?taa weaewa 
aea a® awa ^ffaeafweaa i 





CJlt^?l ’ftft ^1 ^CVlfCSfC^^ 5t^1 «IWSF 

w 5?i^fi( ^tc^i ^i^«^ cm^ fyfci 

^iScw '<\z^ I Bt^tfB3 '«i^^i c^3(5r, 
^1 519 ^tcw f^f ^1 

'WlC’T ^*1t9 

5C9t^ I 

CS{f^9 ^t'l'lil &t9k9?l ‘fl^(5 Cll^ 

csfs'Q 351 C9^ta 3tt^i c«rg®i\3 

C»f«9l 59 I ■ ’tiVl9 3FPf 

91 9tc^, 6tft9 9^97 9t9? Bt*f « 

^t*r9tait9 ^t9^9I I 5?I5[ 
tt5t9 91^9 Btn ^H*lt3it9 99t99 999 
C9^t9 9alB *1999t5 9r9 9tC9' I 

919’il 59t9 9tfl9 

5*11 99i 5C9 9t9t9 99 ^fi»Pf9t99‘l C99t9 
9 ^ 'S 9U'*{t^C99'rt9f ^199 9t99f 9ta9 
9t5tC9T '819^1 f99i9*l 99C^9 I 5*l9t9 
^tC9 5t^t9 '819^ 91 9t9C9 5t95t9 

filf ^ 'Bj9’^t9 99it9 9t'«9l 9^9 59 9l I C^l9 
^9ti:99 999t99 9r99t9 9f9C^ 5^9 ^fi|f99l- 
C99 fet9U99 ^^199 91119 5t9 <49^ ^191199 
^t99t^t9 9f9»lt*l ®rtsi1 '®lt9’ai9f I 

^tt*ir995t9 'Qf5C9t9 ^5^9 99t9 

9it99t9l '®® ^919 ^Tt'9 9t9l9 C9ft'9t'?t 

5I^:i 979^1 ^itf9® 5C9C^—'«t9tl 
ifll ^5 C9®t9 9?i5 f^^t®l 9C9C19 I 

951^1991^^*19 9flC99 «19^19 9991999 


C9®t9 979^19 9t97C9l 
5C9 9tC5 I 

‘flt 99ir®C® 95t9ft"l5t?1Cf9 3F(%fC^ 

'6 93i{ 8 C^C9 C'f«9l 59 I 95t^t“1- 

5tfl9 9^^9 5tn, ^«,f9C'«9 9'"9C99 9 tar 1 , 
'5l9[-«t9|ttJT9 9r® 'Q C9Z:59 i®t99tiilt9 999 
<41 9? 999915 9FC9 I ’99^f%9 979’5t9 ^ 
*15*1 >rN9f9 ^i9i9 Ic*i5^f95 *im® 

9i9l«f9« 59 <49^ C9®l9C9lcn 
C«lf9® 559 9tC5 I 

C9f^9 5llfl9 519^19 9597 C9 C9®l9 9ai5 
Of'09l 59, ^t'S 1^5 <4|®k9t 5tiSf 
519 I C9lfe9 9tfl9 ^t9lC99 «1*1C99 5t55 
<4515 C5t^ Ic*15|f95 C<2l9t9 9^ '51991 
Ii5if®|3il9 *ltr9t9 Cf'Q9l 591 <41 9aii5 
91^9 5H 5T"95# 95*1 999 C9®l9 953 
999915 559, 'Sll9 C9®l9 953 ^t99l<5l 
999915 559 5l9f5 9lf9’i?l9 I <2fC'®J5f5 

C99C® <4515 C5llf^C99 9t9t9 9® I ®:9 
®19 '« 519913l9 9999^5 ^5*15^195 

95f®5® *lt55r®5 f5C^ 9i9t5f9® 59 I 

C9® 1991^1 C<2f95 93l5 5^5 C2rf9® 95*1 
999 <4^99'!5l5 9C999Nt599 9l^1.Sfl55 

953 59 <49^ ^955lf95 979^1 'S(*?9t59 

<4^ 99 9V919 <511:59 'Bfl^tc? 9 ^ 191 ®, 

f^f995 559 91:5 1 ®1:9:5| ^f^f99t:99i 

5l9l:99 «f9^1 f959*| <49^ 9^9 99:99 

5l9l:99 S11'0*l 9^51 59 :® 91:99 I 









«fnit9C5i? fe^l f%l^ 'srtf^^ 

fip^ 5^^ ^Z7[^c^\ ^t^f?l1''»tt^ 'Sm^ 

?nic^, ^tc«f?i ^ifk^ C5?1^57.5it^’t^ I 
c^si?i1 ^t’ftr?f5i 5jn^ ^t*f1 *fti^t'ft^ firf^Ji 

feR?! C5ZH «Jt5 ^t5-»r’ *i<|5t*f ^*1 f^01 ?ft^ ^i^^fiisr 

CT^ST ^51^1 fk0 5111 m ; ’rril5ltC‘l 5C9I^ c^^l 

9[ti^\ m* f^r^-sr^f^K ^mn 511 

C^t5« ^i'S 51 I 5lC5t^, »41^ feff55^1 5t5f5»I 

«it^f^3p^tC5 I ^tf^55t«5 C5^ «<t^‘lt'Q 5C5 ^ C5, (^^5 C5i:5 

C^t5 ’IwK ^ItC^ I 

5‘t»I5t^^tW ^ ^1F«1 '®lt^5»'hSjn 

vfj^^l <lf!^1 55f5t5T5, f%5i 5t5 5t5 C^ll ^tlP^TT 
•It® 5f^*I 511 5515*1 \^r3 51 C<1C5 3Ft^3tC5 f^f5 5C5 

fro ‘ilW 51515 f5C^ 5«1WI 51515 C5C5 •qm5 

C^15C5WlC^ C5t^ 5C5I 5l5l5 ^l5l 5W ^1^^^ 



I til ^Jt’it^ I 5l» ^1 Ctf^—''8[>f«^ 

fi|f^ I f^f^ f«fsi ! 

c^, ^tc'$ csittfe? I 

^T? f^w C^U ^C^lCf ? —1<1^ c»c^ 

r®f^ ?tc^?f ^t^2T fm^ CW^C®TJ(—>!^jt C^1 f^{^ Sft’tcf ! 

^e.«!f«lt^ ic^ C^tC5!5? I ^ft^t ^°^f^'t C^ >1^ ?it>Tt?f^^ ^«ft< 

5(C*(J r»)f^ ^t^f C’t^ I 

?PC5Pf^ I 

'sit^ ifl^^l 'si'l^f^^ 'silf^^tC??! ^«il I ^1 

c>i«f%?f c^:?f 'e ^t^ii ^z^^ 

c’t^Hi, c^iiT>r, ^t(^, 

3^c5cw I ^?i—? 

^D«f5T I ^^^ c<«rc¥ ^1 ^u\ ^z^ c»i^ ^Vi{\ tot 

<£ftot!l v£l^ «i^^ ?p^1 3^5 I Wt5i1 C<«{C^ C^ 

tiiff^^ ^'$f^ ^z^ <il:?f, ^1 c^^^ ^z^ 'sitr^f'« ^.r^ii—? l£l^^^Q tn^p^i 

’tc^^^ll^tc?! 5Pt;^- I c^f^:®T?I 

^1rai?i ?i:«jj c^>*r fe^ () ?t^l i fpsr c^r 

^t^ll ^t^l «lt^ ^V, ^1 C^t<( C9i^^'\ 31^tt 1 

oq^^1 f^;5t5i ^^lt5^ <1^c®111 f^®t^6 ^Z^ >!l5f '®t®1 I ^t^l 

^siW UZ9 C^C« ^^Z^^ 

^ fecei^ ^lli^ttii I m^ r^i c’^t^l H I «t^1 c’tsi «i:i??p^-*l ’ll:?!, 
W C?^1 51MI f5C^?I nf^^Z^ ?lt?IC^ 5115 iil?p^'l 

f 

5C911 ? Cf'«f1 C’lffl, 'Qt ^C'^-’l^ C^t^^l^t?! SIW! fl^T—^^Itsftofe I 
^tcai?i ’tfi?! '«i<t^ c=?f%C5!?i f\z^ f^c*t ®tc^ n\^\ W f«fto 
I ^zk^ 'iit f*if I 



^5i^t^i, ^"53 ^9^,^«(5 ih 'Q ?ifi^»t?^ I 

5|Cf(T (fltsl^ 'Q IIZB^ ^8T^t^l I 

«l«(Jt^^ fkl^^ I cnv$ ^tWT— 

<2ff^it^ <S^^^ x-c^ ibr88 ib-Sl #C^ I 

cn ^ I f^i f“t 

r»r^1 >!^cf »t^|& ^s(/;6§5f e<i^ f<5(ti(-’<ai i 

^5i^t^t?i f<’5fr^®t5i?i «if^^1?r 5 ?5?r I 

f^m\^ iT^5( %sit^sit ^5Slt<l 

I c»i^ flw 

^itsiC^i’fH C^U, ^’^?I633 'S 

5)]f^ I ^fsil^ ilrd^ C*f^ filC^# C’l'^ I 

iwi*! i^iim 

m'!{ «j*tC5 ^6^ s^tc^r 

i^51 51^ l^^ <3^^^ Brfc^sjt^, 

C5f5(3j^ <2f‘«|5( 5jtC^9lt^ I 

>1^ ^C*1CSI(:^ 5lU^?lt?I 'Q &JtC^5ir^ ’TC^^ CSlt^ v£l5^5fil»f flR 

I '5i^s^?i ^1 ^fe'® 

ib-4^ '»'»c*f ■'Sft^ntlt I 5p^^t®1 f^- 

f^?Jt5lt!l?l >lv^I1 fk^ 5115 ^88 m I ^t?l C5 5TJ15 

fi* ft^T 5It5 i 

flwsr ^ia?t ijci«riHt*(jt?[ I «£[’!f^5 i«t5 

^U? 'Slt^lft, 5pt^^, Ul?, 

5K»!l, 'Q CT C^ti| «[? 'fl f^=l—01^ 





4^ 




^5 1 cj|fir|t?r Rfjs 

’R ^^fil^tsf <stj1(:siwi I 

<Si%^ ^5^^ ^£5f. i£|1T. d|5«l ^ 

iKt‘^ 5^?t I R^^— 

c<»fc^ -, ^<fs. c^t^t 'e lii? 

^c«JT fe I R?it'^ Hc?[ RtR^T®T^ ’tksi^i ^<ri 

«Jt5|?l1 ’ftR I 

RtRiJt^rc^ii ^tk^;?! ^?j c^t^i i£i?i 

I 

RR^ I R^tc*!^ 8 ■'St ^t^l I 3^®! RR^ ?[c®i 

R’^R^Jt®!^^^ R®t I 

tiliiJ^? R'ifR^t®!?! ®i^>TtR^ «fTc^ I 

'sd ^t^^tspl ■5lt3S5:^t^ ^^5T, C5tC^®T 'Q Rs8R I 

’^R®t^t<i 5i5t-(it5t?i ®i^ ^t^l ?tc^ ^c's 'ec^ ^f?f®t5f1 I 

^tR^ R®8ts^ R^tc*f^ «?R'« '®i*^ ^t5? 5pc?i5(, 

C5l1& \®ij ®1^ ^t5p1 I ?t>lR^T?ft C^R CsiR ?.i'8'0 fet^T ^R 

^lRMl*t Rf^t^ ®f^>it<ic«i?( ^c^c’Sr I R^t^ c^rsittf ^R§R ^psr^t^l 

RtR^m^ic^ i£i?F^t«fts^ ®i^ I (R^ 

<2fR 9tc5?^«ri <£f^c^?[ C<£f5f§t*f ?iTa$t? iR c?«^i1 i 

^f% <2f^5i ffjt® ^C'<t<1RjR‘-iV^9b- >itC®T I WRfl?f '2t*!«- 

^sit? «lR C<^C^ ^?11 3R ‘^tf ^ I 

•f'f ®!t'» 5l^t^ ^RCS®!—®rfC5T I ‘il^t^l **1^ 

tfRR ?tw 3|s®i^T®1 RtRwtsr^ 3^:?cf i 

c«tj^ c^*t Rpi^t®f R’!tRwt®i5 ^^t- 

R?iR^ <iRf5^ R®i i RR« 'G *it<(TC^ 

RtR^jRR c^:*f^ Rf^l 'Q ar'^R? flw i R^^ ’tc^ 

R’^t '9 ’iR®!^ 3?^f I ’ItC®! 

^91^1^51 RtR^t®!^ ®t’ R'4^ ?tC5<^ '5iR^t?l ^PCTR I 

ip 9T5rr^^5i R-^t c?'e5l ^ ^Rl i 

<41^ R’siRiitsic?!? %9i5( '«?p?t^ ^®wrt*tt*JiR I 

RR ^nt5R RpiJj iwa* 9itc®r I 



] sitw? ^8 fW ^6lt»Rr 

?F]t?Pt9lf& «ltc^ I lii^ ^C«1T "Site? f f^, ^1, ^tf^j, ft'^Pl, 

9if%^ sp^ri, f^®t^ 'Q 

I <2rf^l& ^1 ^911 I 

^911 f^'stc’t? 9r^2{<«(si ^tit ^c**fjt<lt«jjt5 1 ^t^5( ■ftca? 

55? ?IC3l»f65? f^3J, ®1^t?l ’5[^?^5rt?I 

'Q ^fsf^^ftf^N ’It^ ?ltce53i^t«f Y.’’(t»tt«(It^ I ^ta ft'StC’T?! 

«r<C5i I >!t^ t«ic^ 

^^\ ^t=?1 fiT’ft?! IFt»! ^?F 

I f^tf<5jr9ij5?f ^f\^n ’iM i 

c<«ic«p iasi 9it9r r^i^tc-n?! 5 fc?i%9isi «(^jt^ 

«rr^ r^®t^ ?tsi5^ is>;>s ^itc^r vu^ <^?t<f^wr«r 

^*(jH'i^ <lc«f I 5tf^C!I 'siTc^il ftr^?j«t ^ 

'BitPi^f^ mx 'sitf^^tc^^ m^t is>®o csitc^i^r 

9|t^ I 

aTs-St^W?! I .Sl^T’lt^t&Q Mt^T I ^U >51^4 I 

i^oSi y[\z^ I *f® *f^ 

*At c«fj»!^ I cm c<«fC^t ^Il^l^t^l 

ft^i I cm CW 

«(^tf%^ fC5f I 





3^t«it?i*i <ii^<»(i '5it^?ii situ 3T^t^ «(tr^ I 

«f^f^ TC^ 'SIWCW?! C^’1^55T« 

^5j I >f^ >!®j 7\^ I c^t^ 

i«if6aii!(< m\ 5?1, ^1 ^t5ft:??r ^wtc^iN 

^Cfl I 5ft^-'Pf^5f CW^I ^t?(— 

f« '5lt5ltt«f?l C5?5\^^5T ^17 I C^t^ltCff^ 

5t9r-55!'^ vii^l C5li C5tt^ mus <itc^ i 

f^feai I ^t»ii 

mi AH I 

^'f^-c’ir^i ^1 #r^t-:^t^fi c^t^i^i c*fc^ ah\ 

c*f^, A\ m 5?11 M^u ^t»!i to 

m] I m ^ak c^t^t^i 

aps|“f. cm^\ TO C«1t^ I A{ ^151C5 I #t^t«r^ AlZ^ AUaI s(| 

C^t^^t?f C^^ CA, C^«f% f t^1 ^A~m A^A c<1t^1?[ I 

^ti^t?l 51^ AHH\ ^H\ ^Ts 

^ZA I '4^ AA C^t^ta ^t^ftsft AZ%A ^A\ AHaI^ 

AK im\ AHl^ I 

C’tt’^l t5 ^tf 

^t^l l^fA ^ZA I ^t^l C^)*{Z^ ^t®T C'JfC^P ®I1®[i:5 

^7^A\ »1n^5 ^ZA ^W?I CJfTl I A'i 

^^Z9\A AH A\ AAZ^—AZA ^A #t^1 I ^^f^l-C’ft^l ^1 ^T^- 

c'lt^t?;! t5 ^AA\^ I ^t^l ah\ A%tzA tmw, i 

CTO?l1 'Sflf ’It^, AH] AZA^ C^t^t^l TO C^^^ ^ZAl 

'6t*f?I \C^ll ^HZHA f^C5? AlAlZ^] 31^ I i!\t 

iHlZA] f?Cll ^IZ^A v£|5p <ptj(c® AZA ^IZAA^ ^ZA ^ItfT I 

^A] ^iZm mA ^ZA I Wtll'SttiT C^Z^'% 

mA A^iZA AH I AH\A »TSl^ 

A^ <1*ftC<?l ^U^A ’itCH T^^^ZAA ?ltC^ I CA ’ftC^ 



’ sflsnrt^r, «« 

•ilill c^sf 5CWI I f% »ft5^ f 

^Ui ^TH-C^^iR '51>Tv<I ®Tt51C5^ ^1^1 <2rf^^tCii 

5tfcf?i Hm «tf%c?itc«f 5Tt5t^r w.^, ^zffn ^tcir c?<f^tw 

Vf^ >*|3j5?l ^u 51t55^ I C'«(C« cnr.^ otiJl 

^c«(r H^'oTc^ 

'Sft^^twl I f^*55T '®I^’5t9 

iii^ c^Tm I ^nm 5itf(^ cw >iC5f 

f^z^t c^®t5, »iC5r i ^\^\ aftc®^ #t^1- 

c’Tl^l ^1 c?c»f cw’^i I ^\vs\ '5i^’3t?i ^?n ?^5? 

<lf<^{l C?5, 511 I 

?r^l-^33r 5ic<j t£i^ si^i ^t^?i if'fs-c’ft^l c»f'«ri 

5it^ I ^T»!tiii ^z^ »1tf^C?l I ^z^ 

C^^ 51^1 ^Z^zw I 'X?11 ^t^1-5ffl1 I 

w *f?ic«t?i ^'"f^-c’tt^l -ii^tc^ *i3p^ C5t:^ ^5^1 I 

^z^ *t^C^ <2j^Tfil^ 

5PC^ I W5fT^ C^Cf ^C®T aijii I ’Srt'QJfItil 

^^?lt«f®I 51^16^1 C^t^l C^U C<1tTt^ I 

^z^ I 5f^ '5itff« c^tJiTC’tf^N 31^ I 

vfi?ii ^''Hm <ii'®i c^i^ f5ic?[— ^1 

i£i^^l 'siiw nz^ 

fe 5jtc<1 C^Z^ C^Z^ I ^fjsf^i 3|1^?ftC5l 

C^C>T ^z^ 5C»I I f%l f??! 

^n? ^z-^ c^cT? 

'Site*! I 

«tt^c??i 3|J<J sit^'s’it^f «t5ii I 3r^ ^tz^^ 

^t«T^ c^ cw'^c'® I 3it^^3ri '5if^ 

«ft®T '«ltc^ C^tm 

c*f5 I c^rsi z^t^ 5it^^»ii 
cnc^ "^tz^ I 



Tl 5t^ C*rj'«r «lt^W 1 

C^Vt’T'G ^51 plf^^r I ^t»r1 

«11 51^1 I ^t^i- 

»f^<5f5 ^fcs[ I C‘5tt»Tt*t ^1 «ft^?r C^m ’T^flF 

<11^1 I 

^tJfi I ’ttr® 5^t55rwi 

I <2ff^1& 

c^?i <2ff^l& '«t^ ^c?i f®5i ‘^itc^'i 

«jtsitc?<j c??:*r ^c5{-^5fc»! ^ ^t€t?r 

c»f^i I c««rc^ w ‘53l:^c^?i 

^t? ^r^pcii I c*p5Rt?i I '«^i:?ic’lt^1 

vfl^ «r^tii ^^C9r?r c^pW^t ^t>il ^t?i 

^t»f -^Z^ I ftito f^I?l C»f?l I CW^C5I 

SIC^I ^us I ^Jtfe»! ^tJSf ^tsin??l C*fC*r 
CJf^t «lt?f I lil^l «lt^t:?J t? CfT^ ^»n 

^c?i I ^tc?ii ^tc^i c«f’«rf5 i 

*l5p^ ^taFSf*! c«iC5i5 

f^fsai I c’tt^t^, ^?i5i^i «(^f% ^1 ^itRt 

^tcs^ ^tc5ii <i?r< ^C57 *»rt5Fc^ m] i c^nitt^r, 

«lt5»tCP-^t5^tC5 C?l?l5» ^ffl 1^=?P C»T C«f^C® I 51^1 C^t®Tt^tiT 

^rf:<?r cm %« 

^l^^tcsd ’ttc^ I c^\z^ c^w ^z^ f^c^r ^ic^iT m ^«ft< 

’ic® I c^t^ c*f'«fi I 

^t®r ^1 ^vs\ ^z'^ c^c5 <«iti:?p i cjfc^?i c^t^ 

C^t^ ®tC5!^ fwC5 ^Z^ f^C?P 

^z^ f*fc^ I lii^i ^tsic^ 

c^z^ ^ta I *i5ica viic(f?( ^Tc^ c^ 5if<P^ 

«itc^, ^U ^t^tcaj cii^n m ^z^ »i^^tc^ ^t>i1 ^f^ca atc^ i awa ^ZKi't 
ats5t^ ata*! a^ca ’tea ^fw ac«t ai^t^fa^ ^ca 

c^c^ cafaia 'sitw» 

«it5itc*fa al^aiaa cwalc^, ca^ta ^ica r5*c^c<ataft «f3Pta 

c*rtn cwtl ata I •awa atat Tfv^ a'® wT*^ i mV c^z^ caca ^z^ i 



^tz^ %-1^i^ I •x’^ »i<r ^t«ri c^»! 

^tc«p 5H5 fw 

•r^f f?c?i ^ c^i? 5pt«F I ^ ^«nr 

<2r^t<i c*rt^l c*f<(i *it5 I ’ft^itii ^tyf^ 

c?^r^ I c5i»Tt?i ^'^ vrt»jw :j^«ct itm ^ ^t?r i c^ftii 

^tti:^? ’firt'8311 ^t^!i ’f'ft< m\ cAz^ ^lz^ i 

C^t5? C^tJT ^*r, f®C3I? c^t9ii 

^t>Tl I C»I^ 

^c*^rWrTtif 


«t! i I ( ^ ) '0 C^=l 2^11 ? 

( ^ f% T 

«f: ^ I (^) t% ? (^) uQ^? c^ TOi? ? 

(^) ^j^2rt?r? 

C^I^CTBRt^ ^IH’Vtl 
'« 

»r5T»t^'g[^ 

i I (^) 'Q ^t2i«f 5tB5 c^i??r 

*JW w I C5i^f% 2?5, xi»iTO ^’flr «ii^tfi[^ 

«r5f9i^ I fiff^ ^t^i*! xjir^'e I »r^T ¥i?r ^^ 5 ?, 

^5^121 'affC’f «t?isi ^ill Ifttr I 

^»I 5iUF 0^ 

«rt»i^t2J ^^c*i Q^z^ C5t^ ^^c»f w ?nr 

V 



•ir wt»f« ^ 

^itfl jfcw >ic«f I «t^ ^«it«f% a^^*ls 

«it?'e cft& <lfl^H'Q I ifi^ 

«jf« ^csr vul »!^ ®f9r^«ll w to i 

C3it^5 ^it*itw r»!*«l»i5( csrti^t^ 

«it?p^*f ^<ic5i I c«ic^ c^c’il&c^fl fwc^ 

55ic^ «ilj^, ^'sf^ «tc«(? '8i^jfi(^ nii^ '5ftc5itf^^ ^c?r 'edi i 

7ni ^t? I ^1:5 c^tsf c’l^ 5»t'« 

cw—*5^65 ^tft ^15if%? t^itfw?i 1^, ^t9T, mz^^ «i^f% c*i f^^?*t^- 

^u I ^t^tc»f^ ci\z^ ^tai 

I =^tef 1 

5^?pt^ ^1 ijc?! 

<2r>ilf^^ csll ^z^ I TFCST tsrS'O C*(t5i1 ’^tn I v\^^ 

i£\-^ C^l^ C^Z^ cm^ «tf^«Rl^^ ?[C^ vflt »f?(f 'SltsitCW^ ^tl5? 

'«iP <RfTO<t I 

i I ('<r) ^ ^i?-f^^i^ 5it5c^? 'sitw I 

cn, ‘il^# '2r<(t5I ’•(tw ^C65 ‘il’TN C>T 'Sr^*! ^Z^ 

SiT^cSrcCfs? C^Z^ I 

»rr^qj i 

srttotw '6 ^C5H ^ I 

WC®!^ 5lt<(li:«J « 5!t^|t»r 5lt1^ C5!W 'BJtcif I 

srriN 5it^i ?it»it^f^=v w.'^m ^zw ftc**r ^«rrapisi =^t^fSfe '« 

I =lt?Srl^ 'SJt^t? WK% ^Ttf^f^rt?! ^It^tC^IT alto*:^ 

I mvi ^z^ I c?'«n c'^cf—«rc^ «tf^ 

^6 ^-to- 1^ ii\t «rfaRiT5 ^tc^ I 



(^) c?i5t?f 

^®T ^<(tl^ 5C9T1—Radio Detection and Ranging 
'e fwfjg I 

*rr^“(t^ 'sitcsfl ^ »ii^9ft^c^ 

51^ C2f?*i ^n\ I cg^s? c^U 

f^i:® «£ff%?^ ^rg f^c?i iiig? 'afc^i'SRtsi c^tc^ <lc^, c?i®tii 

cw cg^Tg-^^e c^j^fsi c^\^ gtgfg «2ff^?pfiT\5 gicg 

f^cg 'sitc^ '« gc^g gcgr ggi ’fc® i ^g?f c«tg*i tug? cg^tjgg 

gft^ I liicgcgj? »ifi^ 'sfs ^gcgg gwf istf^^paggy g^g (cgsi^—fggT^T, ^t5[t«F 
^^Jtf?) ^g'g, ^tf«cg^, cgstg ffcg^ gtc^—»ig fgfg gsgi gtg i 

^ I (^) cg^tg ^tfg^tcgg mw fgc*(g c^rtc^g ^\^ gl cg^J? fgi?gg 
ggcgg ¥^1 gs^i gtg ^ii i cg®tg fg^'tg g^rgcgig «ig?tg—g^g’<(ig^ fgist^g 

gtg 'siift® ^fg«fc5ig ^sr i <2fgt5i^; fgsst^gt^ 'nt gjt'lttg 

^•St% I 

I (’f) (sr^gt^ci^g cg^tg gc^g ^«g 'Q i 

cg^tg ^tfg’^tcgg g*:^ ^T^-gng ^^ltg^gKg ^g ^tgt^ i 

“(iiF’ft^g gr^gs gi gr*t^^ gt^g^—'sicsr^ 9:5 cgt^^ 

cg®tc?g ggi ffc®^ ![cg •iig^N gtsf «tw® ^:g cgr^f^^taf 

gtR4\i gtgg ^gig gc^p gc^r fg^t^igg^^ 

gstgtsiof^ ^g^f^g^tcg cg^Tcgg w.^ v<i3^r?itcg g^t®? g^tg 1 ^t^gtcg 

t£ig w.^ ^ir^ttfl c^tJT gflgtiT-Btsic^g ‘Sftgtsf.f ?g 5^11 ^t«r^t®T 
fgsiTg^fgc^^ cg®tg ggtcsti ^cst? 1 ggi fgai’ttg'g 

fggfi^grr^® cg®ttg 1 ^ cgtgt«f^ g^g 1 ^5l?i ^?[»i?Tg fggtggif% 

5g^t«f^ »r3i5gc«vg ^w% 'gtgtsff^T^ «f^f% gg*g g^gc^ ^ttg 1 cgtgi 
cg*si^i^ ^fg^rg mw cg^tcgg ^cgt^ eg, fgfgl H^g mtm gt 

gjgHtB^g gtt ci^g^ c^tgtg gftggrgi, cg^ gt g® gtg?i ^«itR 

^ttf, gt5if5taig cgtgfg* fggttgg cg^teg '9\ m ^us \ «fg^cgi« cg'stg 
^g»ffggH gft^gsfl 1 grt^Tsf ^l^t’rrsg ^gtg ^ttg^ eg^tegg m^rtgj 
gg?>! gsgi grg 1 

gtfjg cwgt^i, ^c^g «fcgtirg gtticgg gssijtg^g 
^tw« cg^rgegf gig?[tg ^gi egt^ ’iteg 1 ^gtgfg^ fggtg ?ig^gt*tg 



wtif 






'Bitw (mmm sptti? 

5t»TV <1tC?r ^ I ^It^tC^I 

c*i^1 f^c?i 5ft^tC5(l 5?r I ^’^fsr Rsit*il&c^ 

5ltr*IC9 fkz^ «ltC»T I «lTflf^tai mz^Ji m^t^lT 

^t5ii 

Wi? TO5 I Z^^ C<«tC5P C^®t?I-^?J3P <2rf^5p^^ 55 5C»r 

'5lt^5t'eil1 ^\zm C5®R '5l^f55t^ I 'i!5t®l ^^1, ^’t'215 

«f^f^ ’tcwtfl ^izm c^^u ^z^ i 


'®r«fn*t? '5ft5T< 


«ftFN n'® 

cnji wfsi^tsfrsif^® 



«it6H ^8 w*l) csf^ita 
ft^ 55?>Jt5 <3ltC5 «>8 it 

^ ^-acn ) 'af'5{if^*l 


i|t«t< 5ffSf \o<f>5tf^^ cif^ I fiM 

fn®1->lt®r3 C8?jfe I t?tc?w 

^«ijt’l^ 'sftbtc^ii ^Tic^a fi^Fta 
^^ff'icaa fB^t>ir‘i nti-rt^ita i 

nri-(t«ita ci^ 5Ffaai f®f^ 

asf^^t^ta isq 

nal^FTa i c5^t«i 

■<FC«if8fCa^ ?c^a atcM '«fw 
^f^atsf a^a ^rtfsai 's[ajt*far «it5tc<a 
#Tar*i n'^a <£f<»ta fa^ta ?Fca i 'siaitna' 
'sifb'tc^a bfaaf, bt?i b?ica ^asi®] 4a^ 
as^^taci? sflla' 

'S'tta^ "siaj^f ^f^ata a??a ^NHa fit®tca 

ijf^^ai 'sd I 

b&.b* sftcsi csjatcaei ^jtc5a& ta^iB- 
5tc^ w fa^ttif uia*. «fl. nfN'ta 
5a <iiaa n?K « a^rraafi^ti ®taF-^pg 
«’rtaatsf^rt’f taffa *it'5 ^caa i 






>ltC»l ^C9!af f^fsT 

f^. (ii»T-f5r. nfl’fti I 

^l5-f5ti 5Frs!CiF r^fsf «r«(jtn^t?5r 

(wtJisar c^t?, c?, w*l^*ita 

) »iwc< «ftC’T!r i 

vfTst^'e ^«at*r? '«it5tc^?i «rr® 

<il^{B I 

511591 C'2rf»l5®r^ ^59t®f 

vfl*i. ‘ii5[-f>r. catni 

*(W^ sit® ^5?lJl I 

f®f;T ^t5t^ 3fn^"f 
Bar, ^iIbK 'Sf^^asar, ®N ctrc^afiiN >if?f^, 
®l9 Pt. ®f^^. n3^, t. f^. ^tftjTsr, 

'sftfl. C5f\»i fif?5 5[^"^54 ^rtcn^ 

'8if®sitr^® arsr 

'sis^rtf'f® I f®f^ cs’jjS *fit%l^ ^cw5 

f^pi C5f^ n? 

<St®jW5f ^5«5f I 5Tt59[?l 5^9lt^ *ltC5t 

fsfsf *rtr9i® ^9itii 

f^5ltc^ ^>^8 Jffsi Vf<f« 

^tBt<f ^?t?t"iKarii «inl5=f 'ar^itc^^t f^i^it^ 
^IJtftfejt^ f?[>ft5^ ’FtSf ^55if I 

5itC91iJ i3>^8 >ftC913 

'flr491 C«lf5fC®f^ 5^58153? Rsfif *f?K- 
C91^5t«tiJ-C®*l=l5|^fl f?*rfc^ sptBf 
^f«ntftc8^5n isi8 JTfsi 
»TtC8i5 ®t?f f®fSr ^f9i?t®t? 
fnf5 «R*15af?l C»1^5t!ltir %»l*I I 
isite ^rtw 

nts ?c«ft*ft«(Jt^r f^wtc^ c*ft^- 

jFt*r 'bHyu^ I 

3Tt5»l ^f9I^t®1 ftltR«t8|5?9 


?C8ir«f *fwt<f^3ltw C8|f5t3tfl 

W'^1 'Q *l?t<f^’Sft^ 

C^lfBtfltS 5f5ll JftSl 

f^4R®t9!CW C*ft^-<JltfCI^ 

C5rC3f^t^[ r^5915r I 

'Jsgo-SS) 5Tt9! f^pT f^4- 

f5l?lf815^5 c®<15^® C*^lt9I f^581=r I 

51*15? fsf*! ?if«1^t®1 cntl- 

^t^59^ f<®tn 'sitf?? 

®wt?^ ^f?5®*T I CMIh ?tr<l'?t? 

5f*l?f®f^ i5j8>-4» cnt^-'5ft^5?l> 

'Sfif'Q f?®t55t? c>1;5ap^t^? 

'5f5‘f I '-»«• 5itc?( <Bfnjtn^ 

af^*| ^5il*l I 

'si?Ttn^ 'sitsK ^»-9 5itc?i ‘iaf»l'^^l 
f-f8fi '?tnsf ^5fl*i I r^r*! ?t*i5»if^*i 
*11^59^, fjpfsf^lt^l 5511? tll5, 

5|t55«l f^^ar '»lJt55lf^5?5I'l, 'B19! C^^9i 
'Bllt'Q IfefilsNfJTfS *1^5?? {85l5T^'SlJt55ftfJ15?- 
Jfii. ?#t? nfs5l«f <4p4t5il? 

«ff5f1f?5T 5fifgi %sii? I f«f§^t81 

nf??5?? ® C^t?t«a’P« fi|59fJl I f«f^ 

^5ll5i6^*r5*l? 5f^Hf® I 

jft^l5ff^^t®1 ^5<r5?"f551? «ftt?t?^ 

ifl^5W 5fjfg f^5Si;( I 

f^fif ^Jt55ltf5T5?-f*f «l? f? 5ft5?l^, 

'«l9l ^r«?1 'a3>5^“f®t«l C5it5if|j§, fi^t«i? 
'flls. I. ( m ’ft9I% ). C«p-f? «lJt^T5®r?, 
C5f^t9I *F58iaf ^59!r^5?& 

4^P® fn^Fl 4r®it551? 5Tfj5^ 

^<8* fi[58l*l I 



'«?t5K w’f^iBar '8i’8'^% I (ill «3t^Jtt9!t?i «fff^’^ni®5ti?tc'T5 

3551t^^ ^|5 ^C'Q ?F«f "iortf? iiCifl ac^C^Jf ?JtatC®, 

»i^f® c’Tttol a fflats fa^t^tn'f i ’»rf5t^ 

I ^t’T'S c^itf^jal ^f’t^-fstara -st^N^ fafi^ c^ftPscal 

Sf5«f-faait^ (ii. (iia. f*t5(if|if fa®t^t?a ^tai «j55Pr^ ^CSR i ^5(- 



(flil. <iiJT. (9ita. fawfir '»iJt=rtc®fMa c«!lcaf at^ta Taaf^aitsttaa 
§f««rfa«ta ^ajt*f^ ^^. fts^rtV;? vp-r ^tata fqf^® 
arn^saf aa?a a?? fa®taaf%caa 

fecala ®t; f®. (sa. fen?[1a fatira i 

'fl'Ci ac'saa aa? faaata af^wa sis^a ata^a'«^a aw ■'«iajha^ fasjjfVa^ 

«rf^ flac»r fawta a%aa ®t: acacia i 

cacaarwt^a a^a (fll <am §i5 ^ttsitfa^- ®i: a?a a^itat'^srafa >3}ata«?t 

^ ^aa I ^ajtn^ fas^rfaa at^ia, Taart^ 

fawta aijtftc®fa a® alia «ta^ fa®ta*t ^n^nswa fawfa-wnc^ 
ca ‘ftata^ ^^wta’ «sffat*i1 «raft*r ^at^a, ^laaUaa faata c»itf«cal fa®ta*tai 









St? fww cntf^r «ltFt< 

^tfl 'Bftw c»ft^n^ 

?!S151 St^lClSS! I ^rf?i- 
C®f*lf5l1it5Tf%f»lfS5tCSf’F, C^tl^ltiff^, 
C®t*(f5C5^. CntC’Tt?, C^IC^C?? « C^l%s\ 
«f)t^5([s[i cntf«c^^ f^f«f® 

®*18 f%=?’5|i 

SfsptPr® I f^’Slf^latsi’ m~ 

I 'Sftf^^l « siJtIgq 'Sltcsifs^ta 

c<^c^ <4f5ft(3 "sitist^ aF’*^“i^ar 
c^ 'fif^t-r ^iii ^1 

'si’lNttll 

25(^t<j I’ 

'Sf?‘l <FCil’ ®t: 

‘*4^ «r5Fti:“i? fNi 

^lil^ « C*Ttfe^ 
'Sft?® 5lf^^ f,z^ 5ic?i ^t^lifl *lC5f 
I ^tr*f 'sft-fi 5F^, afn^“f5Wf 

'»it? 

^ci 511^1 

<!)| ?ir^3r'ftir iflfncf 

’^[tc^sf I’ 

'fl| ^sktsf « afJifta 

'sifir¥®1 ®t: ^^®si^t5N 

5fn^“t5ir 

%9i5f I 

cHiv «r5tfir® 

W*t-c5?c*rtf^5r5»9 5»i 
C^ nC^^'TI 5»ICf, ®tilt ’TftU^'rt 


«115F3R 

5rr>r ft’riSsf I ^ cKzw 

siriS ®9ltil I 

?»rhRftwi 

'»rjt^tt®% f®t?il’!i ®t: '«init 
<3TltJl f5lJfl5JI C¥«IC»! 

*ft3*lt*ff^^ C^t=l •ttSJ’T 

SI1 I 

•ft9*lt‘ir^^ c^tJIt? ^itaR'T^tW ^tatl- 

icfe ^t^tii ^tr’f c^’jsi 

I 

*(tifn?i 'attc’i1^r« *ffiwt*r c»rw 

^tcsTS'Q nf?*it*r ’TC’i c^ 

fsin ^ I 

^c»i ?tw «rJitfn^ I 

»I®T I 

gei f^w nw’i*ii fnn t^r^riBciri 

5m5r c*wt*i, ^1 wtfe ^mn 
♦ftsjit'rf^^ f^f^F?*r-f^ c?cf *rnc^ Jii i 
f5i>!!B5i «rt9 r^ntw's writ I 

'5t?^ fkss\^ ®8^ 

«at a^twtit ^tiafKrt»f 

’Ttiti <1 

’if«at*r^ iB. i 





> I f^^nir g^c«fNt*(it9 
fs^asjjf 

'31, 'il’T. fn. 95t^°^ at®, 

11/3, ^arNr^r at®, 

^f^^t'Sl-'ai 

'31 or^^® ®c§t*tt«(it?j 

nPr^ r^^tif, 

®itf?f[ ^c»i3r, 

11 si^inftir ^t^T 
“5Tt<rJ«t3i!i’' 

C?!t®, 

iTt^ 


<1 aW:'8it^=^t^^^fa 
c*rt:« difsi—^F^il 
'5tl1—5l*\^tl5 

«» I ^'«I 5 I^lJlN ?itf 
NB/T-99 
Unit-A 

New Traffic Settlement 
P. O. Kharagpur 
Midnapur 

^ I ?i*jfjt*ft«at^ 

«'« 1 , c=f^t^ ^t^ at®, 

^fs^5ft®1-3 

b-i 

'®f’T a^ f?’®iJt'« 


aiwt^tmwsr 

S.cwwasi1«i ftitu 'irt*i1 vfW9 citi 4V •tRW 

«ip if(3|i^1»i1 c*pi, «nW' 
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f5% K'v^fn 


fCPl 

^ift^'aaf53F^^ 

OT firfiRfel Ry ? ^rtc^ts^il I ’Ji 

?i c^t^ ?c^i f^’5i«. I 

^«>*ftTOa «ii^ «r?pt^ c’pWn I 

mw 5it«fta«r^! §I5 CJfW^r 

?f^l ^?1 c^ 'st^f 

*f«rt«f («i=fT5, ^iisii, c*fj|t^, nir»r ) *ft'«?i ^t^, ^t?i mi^ ^^*ii 

c^^sitciiiJir I (^) ’Ji 1 ^ft^irfsf ^Hstap ^ wet 

(a*i5i I 

c’T^i, clfc^w c’f^ f^fspsi ^«fsj cntiw, 'ste <<^18 

’'llSjf I ’T*l^c? 5C9C15 f^fap^l I 

'8it^fH^ ^wai cf\n\ I c<i5 vc»j “ff^a 'Bi*f5i ^Fa^ita arHc^a ^iw at®tc>fa ^ 

'fi fa^i«. ^<«>*rt?wa aja fe'sal jfr *ft:a i ??—at^itaf^ca*^ ^Tata wtai 

ait*fta^ catarata ^taai atc*r at?n (Oxidation) a^ii atai faf^ata 








4*^ 




C5lt JJCif 'Q^'J ■i!|>lt’lf^^ “ff^ Wt^l Btcn=?N5!|F CTTC?, 

•ft? I ‘All *1%^ 'ejfspftil '»fN«ff K ^H5caF?r 

I C!W5?tC?^5 "ff%* 

sit9iti?fa >(w=f f? »fr^ me*! nfk'f^ ^jHt«i^i 5T<cw 

^tc*fii «it?ks «f^H nr?, c?«ffc^U^c^’itca— 


(^) WN'f fOxidation' 

!Sif?lt^^-—-- 

[ ?lt5}t?lf^^ »1WK ] ( “ ^t5rt5rJ!^ ) 

( - »tf^ ) 



(0 


5it*^5raF 5r^!['5' 




( 8 ) 


(^> 

^51 ^iStu 
' ('») 

, »t% 

■ ( -5N»tf^) 


<41^ «!t5!8 'sircf 

w *ic«jia 

fssftS « 8?f ’f^teg) >^(%!ii 

'8i*r5a i «i<tca a 'stn 
«ta '«iH ’iti; 

«? »ffeC^ ?t**l53F 

c^itataia ?Ftc«r -<Tai5t3 ^al ^ita sil; 

c'^iikakaa sitsita^v ^tal- 

fac'sa ^tsi ai'^Brafa 3?5i^^ »ffe f^^Tv 

^ra*f^ =111 cw«ri cni^, 

<4i^5tc^ “if^a '»i*f5f ^C9i c-i^ 

Jicai^Fta “ff^a f«=i 

^tc’ta ai ^ta's ca^ ^ca ’(ita, atai 
ai ^ta'e '^^’^ fa^iv-if^^tca 
•lt«i1 ata I a'? a® '®tn-ra§i<s. 
era '3<i otn 

fa^i«. f^^itca *ft«ai >i^a | 


ar'®ta^*.l « 1?1 -ed—af^ atcara f«aiS a<ta 
afa faca ca^ta ca'\»!C9^ caia? *iatafa 
fa^i'v ^«,^a sfai ca«, "tf^a *4!^ 

mea at i is^tsit^-caftca 1^af 

^ai ^a I a'C^ aeaj^ta cati? 

atafaftas “ifea -t^a^ai a» al 'sftcal 
ca^ fa^ie^ afa‘f« ^a i fap^tea m a«a 
^a ? cai^i ^are^ i^ca ^f^^-captca fa^^tca 
’^tsf ?a, 'SI ^rtc’f 5?tai aaafta i c^a ai, 
'sf^ve^ttaa aw'Q atalafaa? if^caF 
aatafa fault's afaa's a^ai ^a i feat^a*!- 
>5iai’t jftaia*! «rt‘*rfaaf ^r?«.-caftiaa 

'sitc^itMi ^ai ata? i 

^f|«-captc^ ^€.»rtW5r 
‘4|5p{B jftataa ■sTtafa'^F "sf^^-caffa <4j^®tca 
^v&fa ^a t—^aflS ^ptcaa ♦ftt«s ^ 



'^Jtf*T® «C«t I*^t9 •^<C?"f '^fe C^t’T ffl^I 

^l5 nt® 5?i vf'Q «iTtf>rc®si c*^c^ ®tc^ii *r«(T *r^f5 c’^rc^ ®t*it?i ?C'«s 

fVf ^CW ^f^C9 ^5f I vil^til 59tc® I ®tc?l5 Jf**! 

nf® ^^c*f"f ^fs ®t*ft9 f?c^ c^f’f <iit lc«i^5c=r< i 

f*rc®l jf ®tc?^ S(<ri Vf^s >TCqr 'SlJtfHC®^ 

fb'31 ) I f^r^5l b«1C® ®®^*l f5r'5T«>*-.*r^t?'« 

f^f c^Jf till f<«iK mi^ I 

^tfl*i ®t*n ^f8 '«iitPic® c?«fi c’f^, «ft«!(r»i<f ®ffvcftw 

^1, ®«fjf ^rcar^ ’«rjtf%c®«f c’^fc^ 



fbaj—®f^vc4it^ 

8—®R I 


3?CH?i f^rsf!!! ’iic^ I w 5it<«rrcif ^1 ’Ttfa^F 5i«(j f?ci 

'»fJtf^® 'flt’T W^r<( cVC® SI1 I ‘ilt "ffeii 

'T'sfSii *rt9 '»i«ft«> ’«r<ibi fI ?ito 

^•r?i *fffl*it*! « c^«i i 

^C*W1 C^ I C®*(f^ 'QprC^ ®tsitit C’T^ «I1 

'5fJtf^® '®l’if*' Cf^‘*(1 <(il1 I C*lt^w ’ftflc® 

?r'8 |cq§c^9 nfa*lt*l « J9| C^tCiilSf C>fCSi?J ^IST sitH 

5tn ¥*l l[W I C?l®-«IJtr»1® ; ^t<I*l »1’5 

mVf jf® r«ru® btf. '«ita ®t»ita 'sijtfnt® c?i® 3^t»rt3 

c^r® 5tw i vn^itls ngfa fjfc^ «itc^, '^5? *ff®l5 *ffc®fl 








NtRti i 

»i?cw »it«*ii =^911 ^c»ii i 

’i’W^ C^tJ^il VU '5fttSl I 
whint« 

c^itn =TW r^rc*! 5i«i ta f^r^i^. 'ST^tr^'vs 
Ktc^i »lt«<JC*( 

^tcar I c<f C«*fC^' >41 

f^5T«. f^i:« ijrjit?ifii^ 

ft^wta vw 'oijtfHc® ^16 

C»l®-jjt?tC^^ (PbSO*) I U5C<jr <JC?1 

c^tjjfii c’lt’Fi ?1 I c»it^*i ?:<?ta 

*nj ^tlcs c^r:? ?;c^ *i:«(j 

'«irfr»Tt®« ^C‘^1 ^5 

ut^ir^f^^ -(f^i^cn 
C^tl^ I ?C«11 bfi# 

1 f'fii 

*r<« ^t?J ^U bfi^ 

’f^ii *itca I 

'4’ftW'e C'f^i Mz^ c^Plc^ 

ifefcn f<^I«^ >if^^ 

^tC’F ’T^t^rnul '5iW? r^5J«.iiiC‘i ’ft'sai 
^ta» sitar^tcsf ^tn ‘<1 '«f^ c^t^r »ir^a >i*fT 
to 'Bit'^iipft"f =ii i tc^^l 

^mai "ito ^*tB?r i 

w c*f«n c’fTf, 'flflS csis-^BTitf^f® >!s<>aaf 
c^fto ’i^’ra mto 
»r^c^ti’T ^ ^ai:«i 'sfc'nr ^jpcai 
5TjtT»tl*f) 5t^ 5^aata Jpia fa5i«>- 
cKc^’!fjt^>t?ta iifaj *fttal 
i^^ai «rt? *111 «N 'srf^ta fa^i^ 

tTi CJit^ c^a^ nt'eal i 
^tft«i ^»il - C9i®-'«i7tr’rs ajttJifIfl ast^- 
flR^ I aw ajtfer?ta -1% faaaa^ 


I ajt^ta*la af a ?’F«ta toa« 

■sifW I 

faF ? 

'Af^vcastc’i aMtafaa'' »fat»rfa 

f<5i^-“if%'c« nfaa^ ’Fai ^a aw ^tc^' 
-ffea '«inba a^a i ^i^ca^j caw« a^ai ^a i 
«t^w njca^ wwa ^faai fa^ ? ^faai 
—atataa ■sf^'v-caftca, caatw ^tai, a^i, 
aja^ta apai a[a ^a^ 
atatafaaf faf^afa «Ffa^ ??ia 

^cat fa^T^ ^'i.na ?^a -c>fatw s^MtaVc^tca 
3f^i s^rsita^ nwK, caaa—^t^c§ti5f5T ’iJt’T, 
aff^a acat^rl®, nit’r ( ^'<a 

'sitata atata^Fa a^^a '^f^ta'^ aia^tcaa 
C52r« ^Z'^ ) ' 2 ff f® aja^ta ¥ai cau^ *ftca i 
'Bfai ^tqf^t-catra« at'^a 
atataa^; faca^wa aja^ta ^ai ^a, 
f^Fas w^f^a casta m ^a at i ^a a*w 
fa^ii^ ^sniacaa aja 5t^ *ft^ I *faif^ 
'Bff^atft ’fa <3f^a ^ta 

s®rwa *ir«sr« c^atca^a 'jfaca fa?j«. 
S^ntaa sfac^ c’tw “tfea «ff« «in5taa a*w 
fa^i-i. ^«,ntaca aia ca’at nzf i ^sitata 
casfta caatca if^a «in5a ^a, c^ratta^ 
at^ at^ aacba ’fw fa^T«* fe«>ntoa 
aja cai't nc? i ?tcaf^ Jf^l ajayfa 
5Fia ^f^«.-ca^tcaa sff^ata ^tcat^' ’lawfa 
ra^j«, §«.ntaa ^ac^ ntaw ^faaF cac^t 
affaai ^a 'fla^ fa^T^ ^«s*ftataa aja ^ca^ 
nfaatci if’r nta i 

3|Wt^-c^tcaa «ffcai 

a?faai s$f^«»-c^tta ntoa w 

^f5=aa atata^a atataPf? njt’f al ^jifa®- 





c?ti:^ ^1 j(v j?i I '813 fwc^ ’ll 

tfifcir? ’Tt^rc^r r<^K 

^9, 'S^if > ^13 c**ic^ 

c^tatj^il ^cw entail 

C^ C^t^T “I4f v|tt^ n] I 

«f^t®1 ^kfift-c^tc^lil ’SifC^Ki^l ',^f<1«fi 

5W1 C^, C“in ?!8^1 ift-iq 

‘5fc*«rcif nts?!! 
^1 ^sfC’jf cA^'f 

^ten ‘JiA^ cftc^ii 

»(WJC5Wt'® ^9, ^ht=?t-C'Pk’J C*»l^ f'pp 

cilt, '8i'<5 ^1 <*-> 

4><i:«ntc<n 

'8i^« '«f^»i]:'® csii^^ 5rf#t 'Sf-ffscs 
^tC^T 

W I 55|?it4^-C^t5f ‘i]^^ 

m ^tz^, c^ c^t^ -ftesr 

^k^ I B5(^r^Vc<Pk^<i 
(fl^tfi ^j^?it3[ i?c^ brr^« 

’SffsT^t^JT bt«lt<fa ^C^l 
ifll ^k® , 

'8ik*jni^i »i?Hi“i^ki{ ^)=^- 

ftws C6^f5 '^^CvfaiT 

"ff^w 3^r^fH><;^kic*F 

'Sl^rs f-lia- 

«f«(tHr c?“r c^fw ’«ik^)i « 

^'cn nc® c«h=^rvr 4k® rHCSfCiri 

’4C^C^ I 

SbrO 3rk«T lISl ^fiH 

C®f« 4HH-C4t^ (Carbon cell) ^sft 
^taftw® I c*}^ 5Tt«fts*i ^^«tcn §''>*11 
'If?:^! I C4§ C4§ 'illB^4^ 


*f^ ?rc9i 4W=f I f4« ff5*r 

9 h®TPi4 ’ft? cait^i- 

ci?| ®:9ir-?l-c4k?i5i ®s?4 r?>rk4 ?r*fi 
I ^!r<5.'} 3!ktfi r®r*f ^4i5 njt»r-c’i«i 
i?5rt) 4c<ir^c®ii?»'ik^ ’« ^f%- 

fij^C-'-S ‘4C^ f<5T<^ §<^*19 ?C!iri*l I 
'il^fb *lfC(5 ^kfl 51^ >ir^r4^f?4 «IItfifC®<l 
>ic*(T y 1116*11c»i< nf^c4 c®C4 
=«ir>r-14«fC'T ispIC^ «C^ 'Sk'ffl ^^C»T-f 
‘RiBC'P >11416 'siMk *14 f^a 4C?f 
ni * ^16^ ■il4r64 >l^’^‘C‘t ’TJhIw 
>44' ’fif>D5 8if%c®ir c?rc«i 

ftp C'f’fc^i'f i?i, '/r >i'c*il’r-®kfla w f»ra 
f^'SI'', 4r<!ir<; *j PC*J I 4N4 §'5: W'll’T* 
'*ic4< ->iwk*i J54bi nii«i5ki?ff^^ffl 
^3 'jCa! 4C4 Cf^ll ai^l -;*i, jM 4t^l >44^ 
r>fC4 ^kf? ( ^'*1 ■ Tb'^ ,5^4J ) I 

C.5ffC»4 >4^ ?tC4>l‘l1 »[|5J C4^II 'SfaiJfa 
f*f I ilt^l eWa 

?4^fri(4t»4 '*(1414 '4f^fC4 *1®:'$ 'Sikl 

414 I C5lk«4 l'^4 ‘14>‘l® 4^4 *1^4, W®I 
bb'Sir Jlf5l ^Ml'-r ^fb-f i^4&5|f^4' '45P. f5 
C444 ®Mf*?l-C4f4C4 41^4 4in C'f4t4 4k® 
■8lt^r*TC4Pf 4C4^ I i>81-81r Jffsi C*<ri4 
'fl4 C4r3/^4 44»f^ ^4^1^44 '4f4^t5 
Mb'14 iI'Cl'CNkr 4t4'*{ I 4ft4 4k'4nW4 
'sy-f^ ^b^r?f ■4'”c»f4 ^1:44*11 >lt4^I ^if'O 414 
>4-1- bS)«U >t1W 5t4l >|42f4*( ®*I>1*IC^ ^k^fS 
Var4 fl4f6 ®r?irHl-C4k44 ('qj-J^esf c»llb 
■44fb ®fflfH>C4r4 ) 4t^®^*f«1 *f4l®1 

4C4 cVf^Ml >41 C4t4fSS -ff^ §'«.’1fffC*?4 
f^ci *f|B f4C9if«Tlt^ >44' u9t^ ^8 
C«tC‘^4 f4§IVB|n §^*fS I C<4i| 

C*f»rtWi| cn, >4| C4t>f C'4C4 -if^ Pin »lfein3I 
eikiil-5if»iki?r4 ®i:?r 41415 ^ '4444»i §14 





(Fork Lift Truck) I C^tC? 

Oif^ci ^C3i ^c?i 

«[C^1 I 

'Bl'g/fsr C?C“t9 iS^feifi^-C^tlJlS 

'sfc^^F ’Ffsf «itwra^|-w 

caf!Ttc?r»i srHwM 


ah 5Fiini I 

vfl^i5 ntcai *ffetf5llt«l 

^|9 siC*(J (Porous nickel) 

^{5 nt«c^ n5"n« c^c^ f^l^i 



fB^ I c^rtrs? ?fJt’T-:>[8i I 

■»if%c8fH njt>T, njr»T. '=—nif?i«tc5>tr*i^t?t, 

^Ilfjf®, a—jfjfjgiji^ Vf-fr®, «J—^|5- 

♦ftiS, 1—^tB-^s?! I 

C^t**tt^ I c^r-t ^(8 ^t*ltil ’®N fwa 1^=5* 5|fC^ 

c*fi"fs nc^rn^c'f^f ^\^ vft®,' ?c«ii I '4=?t?r ji^IB if® 

( atfinl ), ( arfc^^ ). Ntc^l ‘M\ 'siar nrH 'S^^ 

(I 3ptc^« 9 '«if^at*i ntitc^i 

ca?5>t«9i c^t'^ff^® '«rciT<F a, ’tJt’T ^fB f^iar nfc® 

’Ft'^ I 3^1 (Adsorption) I nt® 

®tca3r wliil ^9 <^1^81 <n¥f?c^ 

^* 1 9 ^ c-ftft® ’ijt»r ^iB nr® csfc^ 

*iW3Ft?i f^i ®f{B8ii <ii^tw '»i^’^t!r a?^c«i <2rwf stm^, 



■ cm *>' 

nc^t ^t^C§tC«r!l^tCt c»<c^ C^U ^CIC^ I f<f, «lt«r^t«1 

'Bif?rt®fs(^tCt ?c«ii f?CT c’qca ^s^itcv'e ( ^tc^ «tTti?T ftii) 

*ic«jr r5f5i5> m i 

^<.♦(9 9'«91 I 'silTfsf 

(H+) <3 (0-») 

c^i^tcsf m 9^911 c^tc^ ^9i 

c*ifc¥ C5f\»fjfi -tU f^«?i caf%- 



]»u W 


'S5i^ fea I frf^/^9tc=<ii i 

i—fsim^ia 9191 '5i5f99[ 'e ^f®v^^t■4, 

39*1, «—C9\cnj9 9f9l 'BI5f99f '« Jffaj>?f'3) 

^\9, 8—91Jt91«tti)tf^^tiI, «—CSffsi »lt«ffc^1 *T«f1, <59 
991 to m C9C^ ntC9 91, 'SlfUSt'^f'^l t9C« wtC9 I 

^91 C9. i^teit^-C^tl9 C9 f9C9f^ ?9 C^fJI «l9^t9 '^9115 

vra«^ 9J99t9 9f9l 99, C>T®f^9 C9ft9 99 "Sf’fK ^t9 'at’T 'StC® 919^9 5fTti:»I9 

511, ^t9*l C’r®f«19 5rc«r 39C*f9 91 ?fJtt»19 C9i9 5t*l| 91 f^', ^t9 ^^9 f9«9 5fC9 | .ilt f9’Tft9 
9t*lt9f9^ f9%91 99 91 I f^9 C3!|%9 C991 9t9 : 

C9^z;ra ^af9 c^tc9 9ttr5fr3f9 (i) f9iii»t*f « f«9sK c^i^, (9) 991^1- 
’fjt>r^ I 9t^C5fC9fC99 ?t9 C9t9, (*) ^suat*f C^t9 I atlR 

C99t«. 9FJr 99 I 9'ti:9?l ^■K9-9l9t^tt® 9l >!*»IC# ^-9t9991 9^1 C9C'® ntC9 : 
ft^ft^ »fJt»T 9J99t9 5P?9 499 (>) '« f995H C^t9 1 





Bite'S 




'Bifcsifa^t^r c^itii siWc^ri *f?'l mm 

c'!!f%5 c^i? nr® s>i, nini 

I C'TC'®^ ?t^c'§tc'^»r (^ ) s}«fT»i ®n '6 few nN s 

«'sif^c^jr 5f]f>y <i]<5, *i 4.^ I fe^scun^r^n 'iit carl fewt??*! c^^n^i c^'N i 

»rt«ft?i*i ^^■•-iC’f •« c^. *>•“ c^. liiii ®t*r ^••‘’ 

^r*f ^rfffi? jrnT i ^ifei- jeff?'s»« c^rc^ 8*»*ftfe«i 

r»Tgt*r 5^*1 cat%^ “^^tf>r’!ir»i 3^5j‘i («i%) I 

C^tn ®r®vf<CSt^<P (Electrolyte) ^f‘j'5,-WtW ’S^fB C**mf 

5IH^® I c^Ptc?!^ (Sintering) i/>4» ^f^|» 

( 'om flai ) ■af'EV^'t^ (Electru Je) >|fii?;5 ( C^ f^d« 


'll.—' imz: 


8^^ fbig I ^f^rrHl-c^t^ i 

'—fsre^^ I I 

§|B ^*^t3i5C»i f<i®?tf3^ caW '« f<s^ff^® ’tm *irtn ) *iH's*’rt^^psf 

^t^i 'sigfi® (lin- (<5® f»irsif*ifetn?i starts 

pregnated) (Acti- ^IC’I^ f^- R ), '»rtS 

vated carbon) C*im ^®fir >lfwjr Ntiil (51'\**rc4 oftC^) 

<£t»t« ’p9i®, ’qtcffiJ ^rni fircf ^'^t^csi nH sit|i3»'ir i (iH®*! §1B 

egtears? •«'»rf%c«f=i’imc® ¥91® *rt"tt*rtf^ can ®tna 

®atm ata ’^fevra sj«(ja«T ^c^ ('®<t<!» ¥9i® ^fBa »T^’^C'f) aMI 

faesa® iffana ^(tai ^i' ate® i fe'«a atc^, f? ®a9i ^fj^'t-faesra® i '^rta ®tna atlcaa 

^ja*! ® ®f^vatefla aaia^ ‘«®fe |ire®a «(!& hi aataa («nft«* ) 




cipawt«\, J 

’tJt’T f( 8*1^ feai 

ar^)! 

( « ) V5tm C^t^ 

ah^ car^? 

i5C*f I Jflil »flM5 ^?t8[<J*l ^19\\ CFStW? 
cft^r I 'in ^tn «4 »’-i • •” c’f. I 

C^ S8W^ f^ll =?1 *I«fJ*f 'Stcn 

§BF c^tc«r 


i);»«9« 5rtc»i c^rTfw** ^ c^t*^ 

§BF ^tc*rw(^**»“ ¥1.) «8t»lt^-c^tf 

?nt>T (Natural gas) ^31 ^ I »«3?»l 
«tf«{B C?Ftl3 •’^ c®t^ 

^'*.*13 fi[^I<v-4f<tC33 337 (Current 
density) -sjf^ >«• 'afJlNsflS I 

C'73tC3?l Ic® 17|55F fii»Tt^ 
C33i:3^’^ >3«»« 3R3 ‘37^1 3«IJ3 ^tc’ta 



13^ fFai I C53tC33 a|t3t3^-C7t3 I 

C3Vc*fT3 7t31 'BT5Pl3i 3135 faf7-'8I5|t^® ■'$f^V5f5, sf^vf5C«57 
5t55f 5135 3ltnj:3f35l '»—^t«5l (), 8— 

'^f^t3'^ ffrtn I 


'« f3f35t3 7t^C3l^5 ftat*! - 

^57t5 45^ ’®f^«.-5r5 ?i3l C5H3J5 5151 
«(5lf51 f^7-^5rt^C®5 §fB f7335 7*17 I 
5l5 ^f^V5tC55 35J5^ 7tC3 ( '35^ ^'5C55 
’IWf ) r*r'851 Nlflf J3f35l C317 'BI35 

5135 (5115 3tn 5« 3ttaF3 ) 7*17 
3tC7, 5t5 51«f9|5 3t5J fe'S* ^t^«.-f5l?f5»f5 
nidi's 3T57t5 «r57t3 7^ ( C3^ fsai J?l5I ) I 


( ^(t.^-Soo” 7l. ) «lf»lf^-C7t3 §«t53 7153, 
311:^ ^f*lf3°1 C-SflCn^ 3Jt7 51 

5fTf r«7 3Jt3 5J55t5 751 55 I C7tl5 
3sf^^ ^ifu iS 'B(ltH5tC55 '2r5t5“337 
*ft«5l C3C5 I 

Jftt?! C»t5I fSJTt^ f*lf3jk®5 ‘33^3 
315551 C73r’ <3718 ^55tC35 ( «»»* (7J. ) 
5^3t^-C7t5 ^<5f5 7^55, 







1«' 

?f I >5^ C¥tw -art? « 

i»k4 >itcei 

c»i=TC3^l^ 8••is to 

iii^fS ^fs (ib”.** jpi.) 

^■5fw 5|fC3ST, ^1 C’ft’F ^t'e?! 

^fw I <il^ 5f^ C5n hf*lb ^t’il, 

'iii:^ 35fsit'4^ ^n^n 1 

*ft1^C9 ^t^c^carsi« 

•isHir *ics>t^t^® nin^i? c^ f»|5st*i’^t'«!ii ^ti, 

*pi^i c’C’? ’Tat^rf? ®ff^5(t«f 

i»b« Jikeiil ^U-r '8I?I1^ 

( <llt^ 

fkl^^ ) ^i3 ?tlc§rc^i!-'5lf%c«ri( 

C^tC^« ?!! I ?ljt^t^ 

c**rc^ ^'Sv’isf wt9i J}?t’=iF'h^tc^?r 

fa'scaa J)t=ltS5f *1 Wlf^ I 

'Q^j? fs?^ Jlt3 ^>38 nt^-Q ^V-. 
'fl'sf^ c'^fc^ 51^1 < f^c?it'e?t^ I 
’lt«(til*l C^tt^®r C<«fC^ <4^ *7^1*1^ 

f«l5J«« '5lt^ ftf^T tfca C*fC« (’l^t^'H^SfiS 
fsfif 'Slt'ptt"t f^«l) 

^tCVfif ciltS '6W5T ^t^tc^l ^U 4^- 
^57 I ^1^15® sISw 

■Stf^lSiJ 'BlfS'^^T f^9! 'Q ^ ^ 

c^tS 5(^ I ^fl'sffi c**fr^ ^ 

’iTt'tisia'e m ^<^ni I 5-WS7 

^^ till ^15 c^c^ c^«?1 

I 

• 3ltC9R ) 

f^!lW=T 


5t*it^t9 «fc^ c^ ^t?:*fti:»»i sit»R 

=^31^. ^tC35 f3^^3 
43^ ^8 f3n3 315 

-firnftBR^f *rt3\3 3f?i ^vs 

aiW4\-C3ftC33 3JtSt3*t 3J35t3 5F3l ??r3 I 
^t^t’l'tr^ '8I3f^^ '«fTf« <i|ft3- 

apJt’PlJ «rf^itr33 §*f3 3Jt^3^ 

^<5f33 ^t3 »rc^cfl ^a1 C3 

3Tt^»t3^ 5FC3l^3, ^tC® ^ ^ fVr»lt«St^ 

43^ 8»* 3^t3 ^tC3C^ 
11 3Tt?13 m *rt'«3l cncif I 3131 (NASA 
National Aeronautics and Space 
Administration) «ff®^fi:33 3fff C3i:^ 

3Tt^t3t'»f3 «at?3 ^t3Cf 3 I 

3'elf^ (ill tfitf^^t3 («r)T$ <fl9 ^|&r3 

43t3 afJtvfe ) <fl33 55r3t3'^-C’ft3 ^«f3 

^13153, 3tC® ?tli:§rt^l33 33t3 STtfsf®^ 
3JT3 (Natural gas) <33^ '8ff%carC33 33C3 
^t'631 3J3^t3 ^31 3t3l 4C« *3 C®!*^ 

f35TV5tt3 «• • 'S3t^ ?3 I «a^ 

C3stC33 ^t3 '35?fel ^3r-rfel ?C3l C3. ‘flf® 
'Sftf 3TtC33 3(331^^ C3rtf3, C3fC3tf33 
«f^r® 3t3l 3’F3 ®33 'S|t3t3'^ 

313^13 ^31 3t3 I 

3t3l-3 3:«f '»I33 '5i?3t^ 

'8JtC3f3^t3 i3f33-5t3t33 3t3<^ «rf®it3 

i»«»« 3rC3 4^15 «ft3t3^-C^tC33 3lt^t3> 
^:33, C3^1 35t®t“r3tW b» ff3 313 

3 f^l3t'83tfe 3f33t3 f351«. ( SH 3ir C«t'^S ) 
frc® nt3C31 «ii%fV3 3 ^ c3c^ « 
3lt33 3f33t3 «F3 ^3.33 ?3 I «3| C^33 
>13 C513 3^ i3^C3, ‘3^1 33tVtn3 

f33®tc*f (-8** c»r.) >f?«fvn:3^ 

^3 I 





>it«if«^ «iiv «r»H, 3'rivi?i 

JitsfPrc^ 

c^im 

«if*^t^-C^rt C^-f f¥g far ?FC?CgJI I 

^f^v^rsr f5rc^«i-cflknj?i ’rfe 

^lil CnC9tg5f I 'fl'Sfil 

•fcfl ^ >rcT ^tsf c^f? 4’f^ 

C^fiT ?1l 5ll I 

'He?? csfc^? vfl’i'fS f«=T 

^g<r «fW <?fa? ^a^iTS 'ai^=T« >4^1 
5Tr*r ^cs 5c«icg i 
’^fc^ ^il1 ^1 lilfl niff 

C?9C5p?[ 5fal -ff^f® HtJlt'®tC=? 

^91 JTC'?6 411 ?^p«l 4<f|« ^C*r pj I 
c^twfl *ic«fr »i?C'5f| ^flc^fcar^ 
’rit>r ’itc® ^?n c^ mw ^t?ii 

’tjfJT ?? I c^tw« 

^tlcstcsrsr « '5I%afiT ’T^ntcn C^T 
a?«i ®^*fir c<«fc^‘ f<icn5f c^Wc^i. 

'Sltsit?! Uu( C’fl «|9IC^^ 'Sit^ts 

«rc5tn ^91 Vi I 

4^ -SlfaRII «»! I 

Pr’fc^^'fi c^carfl 
^ca egt^ 

«w nft»TCfl« *jc«fj c^'l-rw »ftf^cf 

4^^ ^tc«r? ^^5Tf«¥ *T^c^ftn ^ 

^tc»«rc^ f^f®j 5tn '« r^f«f npFs 

cB^rj ^tigsn 4^tc^ 

*ni'*ncw 

>i*it«fltw «tr<fc^ 8« ainH^fa 

4^^ ••■»« C«f*^ 5tt*f« 


affli 3f«5i I «tai ^>I5 vcfl 

C4t^C» 4®tt’I 4?f4« ^FC? ’FW 
(Module) ^«fa SFC^Cgsf I 4il^*( C’tt^f^^’F 
*if®l»ic^<it-ft*rtPr »Ttfafti w ’faw 
^nn«s few “fp??i'« few Ptcnii 

I 4^ Cffc-F JT?caf^ 

<2r«tar5»si^ ■« s»ti!l 

'«[t?«‘l 5F«1 c^t®i nica I 5TtC91 4'twa 

festp^ ^8 c«t^ 4=?^ 

-if^ fec^ntvfH^H il-FiS a^fsifift-C^f^ 
nifftc^ra ‘ntc«i>T fs>f^'F«rfl’t'® sPf"® 
'«l'fCf I 4^ •If^tiJil CB^fill fiTvSt«^ 

4^fel C^tS^tcfel cupf^tcafeci)^ »|^ I 

1I5-?1) 6 ent^if C-ife^ P^T'S. : 
'Bif® 'Bft^fw-F ^tc«1 ^s,-^ ®?hT^- 

cafic^a V Biochemical fuel cell) ^1 >1^C«FCn 
(.Bioccll) fe^^ ?C^C^ I 5i<f*ltll 
»15?11, C’Tf^ ■iSC'SFC^ I 

4?I^*I C^fCJJ C«FfH f-lfi^ C^t^il •«1Jtrtft!ll 
3^1 4il^ttt’ia «f«fc< ^f«?l<l 'sif^CiWCStS 
^IW '5^re[rjf)ii Jf^nlSs afJft'Kpl^ fafapal 
(Bacterial air oxidatian) fe'S.^flT “tp? 

fa^TC^ *ifar® ^ui 4aff?car cw 
nt«ai «isrr^:^ c's’iPf nfaf^ 

gca ata i a^ftanl^a a^Jita aa^itc^ 4«tca 
nPf^'« «fga ’ifaat‘1 fa^Tcia *ifa*i^ 
?Fai cac^ atca; ^ta ’Tt'st^Tl’ca cataa cacar 
«Tf^ 4a^ faai aa^ta fa 5 J«« fe<,nf?a 
’Fta caffe'e 5t«itcai ai «isitt5 cgtfeatt&i 
^ai cac® ntca i 

atac^cqa af«i caca? : 5FTfPjcaFtPiata 
4^ ^Tcafaasta 45 F 

ag[a asFcaa «5f?ft4*)-caffa feafaca 





I 41 cftc^a ^C9il 'Bif^ 

»ftatfl*l s»nca»wa af«j I ^Jtatafc^ia 
*fwi caster ca^t^r '•i^ai 
^a^ta «^tc^ I at^n^ia ^tfarcsfc^ra ^it^tcaj 
(Hi -t^al .5a*rc^ aftfa^ 

-ffe ^t?1 ’Ttai 4tatcafJit>T ^pafa^t^i 
(Aeronionas forraican) C'SC’T” 

ca^tcs^l ^atia «f«tC5i 

fafani jr?[C8f^ acfe i fac"ta®tca <?i>fa 
s(l»K^ ^aassi fafapat^^i 
mn ^faca faca it'?i-*ft«ai at»ftaf^^ 
if^caf fa^i^^Rcn "sit^ai ^ai ala i «fr« 
•fffe'S atatafwa m cac^ ‘fl'stca ca fa^i«. 
»ff«ai ata, ^i faca ^as^l caf®'«c^ 

’laifn a^i aca atai ata ftai <^ 11*^1 
atr®t<f a^tatcaaf a^tf^ca afai 

5c*j I '« '8[^ aat-Ta 


fa^iv^^^r ca''ft^r’it^Htcia ^faat^aa 
'oiaai ^flsifaFta «ia^ta^ta*t af'sataraa 
tat «Tcatafca »it»fca 1 

^a«tf^ca^ai ^aa^itcaa an, ¥inaan, 
atisi <iiaa ft, atn ai ntc^a nt'sta 
an cacf fa^T<» «itfacaa cnVnn ^tacaa 
calta fat's* *ntcf n 1 

fa^j«. ^«snt?caa ca'cai int«it*ft*cfta ca 
^t^nta, c^a nt*f? 
cat I «ita ayfaaic^ ^taai w'si cnacai, 
as? ataat^a cncifn ai f®c«ftna nftat^ 
'nfnt^-c^tcaa fa^i^-nfesc^ anci 1 eta 
•aa^ aft^taf afntc^'S ^tnapca a^tnfa^- 
castcaa aja^ta ^c« nica 1 «faait« a^rntn^- 
c^tcaa atajca 'nf^ «jr nata canten- 
cn^tca-<flaa ft, ca c’Ptn a^a <sttaj 
'ii 9 iWc«« fa^jc^a c«fkf cn'«ai 

n«a ^ca I 




atata ^a^a^a ttc^a an ai 

«itii I 'at ntcia ata faf^al atfnfncanfnn 

(Hevea Brasiliensis) I atna, C^ftn, 
caf^t^, canPafata afcni, attnjpa, at<(i, 
catfn'e, fn^^n « afta ^ta:^ atatcaa 
5ta aa I atata ntcaa aan fa a«»na ^ 
[ atwt tai ate 5 an n^>5ta fai ate® 
ntef «aa^ -stta s* a^a aan ntftata 
^«>ntnn aFa^i awta ntc^ 1 atata ntf at:^ 
an n^stcaa nasft 'ncafti ca^a ntcia 


an n^-atcaa n^ 1 ntataa^: •afftn 
^fa iflffan mt an n^«3taafai aa »aaa 
liiflB ntf ate® «rta > «(t§aFf 

nfaata an nt'eai afai <at an cnfte® 
^eaa a® >aaa tate® atateaa 
fataifn t®v®: faftat 'nafta *fftfnal 
cas^tai atata nteaa anef taeaaptc® 
njtetar aeni atntafaaf ftenaea tate® 
faeat®5 lntatn®fn nt®ai ata— 









«R -%•% 

c^rtftjT - v«—^% 

'■ijtPrc^tw 3r«i*h *f?K-i‘«% 

-•'«% 

^*rt«f*ifl ^jt»r c*it^t?!8 

'Qisfsi«X I 

^ritPfiS^ «ijtPi® ^1 
f?C5i 5¥*rt'or«i 

f?ii ^si 1 nc« 

<1)1 5t5itm 

caF»f •ft'S^I ^t5 I 

»• >i^tu*r?i« I 

=?t8ftc« c^ f^aR ??. 

(Smoked) ?t^t9 I ^^1 


tr5i cTwt^ «rti ««’f iiftr^itf^w 

Tn^ fii ^wt^t 

laitW (Mold) ^ 

«?trf I 

«fHf*i<5: ¥jtPic® 

ar^lf® fj I <ii®fi^® ^ci 
^ftrcsfJT, 'ec«ftif« ^^tE9itc¥5 wfat« 

?? I ¥C»! 

5)^ <11^^ *tCT^| 

¥taE«l ?t^t«I¥ -r®¥?1 t-hr «t?f 1t¥t¥?r 
fsi»it^?i is*” f®4t c>it^C'sr® ®t*Ntarti 
8-« ¥51 <11^ -sr^itc® 

^»i1 Vi I ¥®¥lJ| 

flt^t?f-iI»ltllPTS 

af5f¥ 5M>( iitc»fl tfli 

¥C*l »(l^ir 

^lefl ^rt¥-- 



ni 

¥t6l (Raw) Itltl 

’r¥¥l®s (Vulcanized) iflfl 

(O 

^f®lt*l¥¥l 

o* • 

o* • • 


(*ft&¥ «rf® I’flfi'c®) 



(O 

»rtt» fif>ft«*i-¥*i®i 

n't 

jr '?jsl 

('“) 

Bf91C-tt’l*|-¥*l®1 


¥*I 

( o 

«fiw ari%i®i 

31%1 

f¥R»«. ari%i 

V « ) 

*>lt5tC¥t®tl (Tackiness) 


ilC¥ltCl^ 5|tl 

(**) 

®H*ititi ^*11 >-«9*“c 

-8* i***C 


>tr«> l!f*T *l<¥ >•• 

5t«3^fiEn I viil *r¥f®3 c?f’i »T*i?r 

9itin <11^^ ®N*it®t® ^r«r¥ I ¥t^ 
ii¥t¥? nftiiti c^*?! ,^c>i ’^•r 

^*f?f VI *rfw, ¥tfil¥ 

f¥ll ¥f^1 I <11^ ¥lllE*l «»t¥¥t»J 
Vulcanize ¥f?l^ta 


'8ltil« ¥®¥®fq ?lt»lt?f*)¥ Sf^J f*lfsr® ¥«1 
V ; jit«d*pitnt^i-c^!»c3n-'<rtTrc¥r¥ 

(MBT), ®t^f¥5?t^9! tmf^fesr (DPG), 
c§$ff^«ft^®i-«tt«^^?itjr-®i^>rt®i¥tl® <2r?f® I 
^*11 Accelerator I fW 

^C*f¥tf® ¥»l >1*111, ¥*l ¥ 

¥1 ?!¥¥ Pi-rt^ii fe¥»r ’ei>i"»ii ititi 

fill® fll ®t5l it^l fl¥ tltw^ 



[ ^•>1 




(Activator) ?lt^tC« 

^fintf I 

5ia*f « n 

^nWcsra »if?3 JT^c^f f^fnc® ’Ttcw, 
cflt»itca cnw 5 ?— 

^9|1 Mastication ?1 Milling I 
CWH n(C^ 

Cfltf^sT ^ 1 , C>ltJl f*intll 1 «l^Cai staffs "isicsr^ 

•fits ^9K «f«t®fCS|?l 

ntc« 5 fi I *r*rt<' 9 f 9 ic«F 

Plasticizer I 

(Tear), ^1^*1 (Abrasion) 
« fetsi’T^sT *lf^ (Tensile strength) 

*rt51 cmi^9 ’ttfl? 'iit 

I 45¥f8 ntftii 

c*it^ 'em <£rt5 «••• srwj 

I '»I^’9 

*ir«>it*i t5 'S‘1 5f>r 

♦frt 

^rtta s?^ ’ft? I i9t<TCiia 

nwi > ®t?r nr«*ft*i 


«ritPi5i n^rtsf^ 

1 

^^c»i §?tw ’Tf^^ c»i\5, ^-hs^it^f 
«ftS53 f^it^c^ 

511 

ifitcii <ii# «f«rt5r citi 

5l?l ii}| Cl, ^51 Ifll »T5£af^ 

■aitapt^ 511 fllf fin Itltl 

f5% 111 W 

51, 

111 -sitcifiii e 'Bf^ig ci£-r ff®! 

Itltl fflSll IC^ I I'^ltci 

Itltl 51 1«>1C1 

5tl'« 1«>1C1 sil^ ^11 ^^1 

41WC11 '5I«<5 ff^l itltCll 

41f|S 5tllfl1 lltir® ^tfn^ 5tltC5— 
t5tl 5tl OO o a • I 

?f^l ItltCll ICIJ 5t«l 

vfll-fl-'sitl (SBR) 11 (Buna-S) I 

f«i ®t?f 'a 4^«tn Irtficia 

flf^ltl itltl 511 


CHa-CH-CH-CHa +CH*-CH 

I 

CbHs 


(fl§^t®t^l ) 


(fetifli 


[ -(CHa-CH=CH-CH,)^-(CH 3 -CH )y-“ 

CaHs _ n 


(4>r-fi-'^ti) 


cncirf^iiti ifi 5^c® *rr«ii iti irt ^cni «r«tci i ^ 9 :ni > ^rrPrlBfin 
nit*r» l5tt¥ «iitftl 6 f«ii nitci ifii 5 ^:« fir«i 5 ^at 51 fioifviKi— 









HC=CH+2 HC HO. 

c atm. 


CHg-CHo 

I I “ 

CHa CH„ 

Lo^J ' 


^ CH,-csC-CH, 

Oh oh 


I 


Ha/Ni I 


I 

I 


^••“C ; 
«•• atm. 


CHa-CHa-CHa-CHg 

I I 

OH OH 


^i»“C I H,P04 
4' 

CHa-CH-CH-CHs 

( ) 


5i:«i I 5F?ii 3^5 »ii^^ *(c^ ^ 

'2f^c*r ^iil i?w— 


CaH, + C 2 H 4 —c 
^8 C 

() 

(• 

( 

'4«rsf 

c^cat •ffa^c^ 

^3r-f5r-«it? 1 

jj^vca 5)11 ffaJT ijt?tta?i 

(Tackiness) ?p?r ^it?- 

prw % t sitf 

I 

^tsr ^fast ST^lif- 
4^18 f^tn^ caf^^s^ai ?fi ‘< 1 ^ 

(ai*8c^ 


Ha-CHg-CH:, 

I 

I SiOa/TaaOB 

■Hg) i «»«o-io«®C 

oH'b-CH-CH, 

( ) 

>.^i<i\K ^fac^ *11x11 

'arcsi«p8i I 

viic’j'ca ^f^fawa ntaai^ aja^t? aFai 
^a 1 <ii| e-fiat's* 

•raKfg at'sai aia |faf«fa '6 at^t^f- 
3TtatfaaF «fitfai®a »r«faafia 1 
faiatf^a atata «faf'5 ¥ai aa 

mt’f 's at^igtrytft^ 'ajtfji® s>r^— 
fijafia ajafta ’sai at fiF^«ft*r 
cftattf? « ^tcatfaata csFtatlifsa 3r^*i t 









= CH,-CH-C2CH 

I 

I HCKn^) 

^~CHn —CH«=» C-'PH —^ ' " CH3*=CH-‘C"CH 

■ t-Mg CM C CHg ■ I 

Cl 

(f^wtfsr^) () 


5^3 4f{g C^1-*r^5rtai ^ 

^ntTt=r 7>w : 



+ 


CH 


CH, 

,-C-CH-CH 


9 


( 


CHg 

I 

-CHg-C-CH-CHj- 



n 


‘‘fftll'N’ »IC^5 

; ▼t?*! ^%5f I 


^f5r^5T ®tlc2Ft3t^® CJftfSStJf cfeti- 
3Tt91¥t^C®W <ttcilt^»!-'fl (Thiokol-A) 


CHj-CHg Na-S-S-Na 

11+ II II -•+ 

Cl Cl S S 


( -CHg-CHo-S-S-1 
B II /n 
S S 


>r^ ^llB at?t?t 

♦fttl I 

^•1^1 ^•I15*»l ^1 ^itcf* ^Vfs 


^ ^t? «, ffaR ftORi m 
«rwt5f=i 

ar^J'Sr*! \ ^fW'Q 

cw"r »«<r5i'e ^rfiiar, 's^rifn 

'« c^ ^?I5 c-it«(!!t’ttfl 

«ittf, ari^j? wtsi 

?faJI ^t^'6 ?FS1 

«fcft'8i*ri 





*ir«fT 'Sl^f^tf^? 
«tf« or<tunc^ 

»iNt?i*r'3: ^^-t5f^ !5[C5! <3r?«i ^iji ?ii 

«r^t-r 5?«riT'6 flc8ttc^?r 
^11^^ *iwT ’»i'Nt? ic«it’F 
*fc«fj c*f<ri ’qtf I c^fsf c^Fcai 
(fl¥ 

c^'K (^m m *rffl^tC53 5i?:«(j 

'«itf^^% ?? I «iNt^- 

51:JT (Pedigree 

chart) JfWr^T «ftil1 

5ir?[:9i, c^ar cat^n'® 

Jlt^fts*! ^aj 'Bitf^^tfl I 

«ff^iit?r ^fi^af «rtc*it53fi ^iii 

*ftr^ I 

^■pui 3ftf^ a, tjapH 

(Sperm) '8 flmVcn <4^15 (Ovum) 

(Zygote) T^Ki ^ aputn® 

’TC^ 'Qd <4^15 sit!?^l 

«rr®lB c?^?tc^nr ^fl5 

’fWT 

cvr<rc^ ^5^15 *f?t«f—'®tcw?i 

^ caFtCsrtt3Tt*I (Chromosome) I 
(Species) capn>ltt»rft^I 
»fW I ^t?5W5 


C^t^l captWtCJItsi HtZWi «rf^ C«ft?1 
captwt^^ttJi? ajJFfg Jit^t^ 01^^ «f*f?i0 fipyff 
«rti:*i i ^'a cisft^l c«?5tc5itc»rtc*nr 
c^ 'fl’FC'Sft^l c<?tRtt»rt*r 

(Sex Chromosome) 

C5rt'?ttf '5r-c^\5T caft?:»itc»r'N ^1 '«[C^t- 
C>ltJr (Autosome) 5JC?i I captC^tC^t*! 
^{5:? X'« Y wt^il ^ai i f% 

^ X '6 Y captwtiJTPr ^l5a ?ic«fj 
c?«n ^itfi Hc^tc^ii ?I5 

X captc>itc>it*i mz^l^ <4^15 

X « Y C«ftC5ltC^N ^tc^i «if« 

f*t®l«*(t®l fe^taa Oif ^ c^raf ««^15 

SFJ? X »il^ ^ra, 

*ft®ta c«ifr^ X <fla^ f^^ta c«(n»F 

Y c^tc*it:^t*r c^fca «*ftcar i 

o^lmlz^im^ ’it'TicJi f^^t*it^ta faf^i 
^afilj ’Tif5r->i^r®a ^icai fji i 

j(t5t^a faf^ir hf-ilrt^ f^as*! ^ta 

faf®a (Gene) I (DNA) 

(iiar «f^ta afrtafa^ *tati<a atal fwa 

5t1^®i coptntnta faf«a ^atoa 

a!?a ?ara atc^ai c¥ta faria f«ra f^fw^ 

captcatC’Ttwa (Locus) 

^cai ca ca^a captcatcatra 'aaft^, 

'»I?^lat f^a (Sex linked gene) 

4a^ ca f^a «r-caN capfcatcatw '^af^^, 

(Autosomal 

gene) aca I f^a ca ^wi fca 



Wtif « 




'«i 51*19 5r'«tJr"5i’8fe?f 5ir9i 91 ^ C5?tc*iti5itr*i9 •ffiis? 

c*f9i ?it9 ^ 1 1 ^f5 9t91 

5!^f9«tc*i c*i c‘<f-'^r 5f^l*r-5i«r49 9f9; 9*91^ fscs?? 'Bftat? 

(Phenotypically) nt9, <5f9‘l 9fal 95 I ^ip9C9f 5^^ 3tC«lt9l¥ 

(Dominant chara- f fal ^Pat^ 5Tt5ta«l I 

cter) ^ii-JUa qffC-T, W C99t9 9fal’T^^'3' 9*91 99 

‘?ft99 (Recessive character) 9^511 49^ ^tC*f9 ^ar ^15 'Blta 49j5 J15ltl9t«1 

‘?t55fe f5f9 (Dominant fienc) C99t9 <J;li99rtt*r9 ®i9l '«I??9tfl 9t*J f99 

(il?^ 5fi99 >frs99 faf9 (Recessive C9C9* 5ltf999i9tJ9 yrtfafCI <4915 ^19 C99t9 

^'ene) fir55!*l 9C9 I 5ff»ft9‘f«: 9f9 ’iWcaT n<f9C9 (Generation) *9^19^1 

H^t»lt^1 ^«C59 f995 C<«rC9 <2195 991 ^5 I 9^-(9lf^9t9 9rf«tf99 (9(9). 

<81991 fiti9f r9f9 *ft5, ^t$T9T ^t9 *lt9I '«1^1®tr99 ( C9t9<sr^ ) « ‘9t?9* '« 

'21-95 «[991 <21^9 farC99 nfa’^^ 99 I Dc’?lT^C9 f9^9 9flv5 «1^C99 9f9l C9t9rtW1 

f9^ 51^t9 9f9 fn9fs[t<®t9 C9 C9t<9 ^il9<^9 9C9 9tC9 ( ^9^ fcai ) I 

C919 <2195 49^ <5i«t9 ®f9 C9C9 «1*59 *lt5{t99 f9f®9 ^9fnc5j9 9t9l 519 C^ti9 

n ^rsife’' S ^ IP 

O ” „ SkrfR: @ „ gjpjig; 

^9^ fFar I 

sit^ 9t9, 9r9T >2195 %99 'BI59t99 991 91^9 I C9 5f9 hf-(5j 9tai 

'2f9t“t *119 <49^ 21559 f^C99 <11915 f%C99 9t9l f99fa^ ^49^ *lf9i:9M9 

«f«l9tri^ 9t!:9 I 9f9 f^<5t*lt®t9 <49i^:99 ^*1i:9 f9<«9^'9 99, 9^'99t9l 9’'^*lt9 

C5tt99 9f99 9^ 9'IC^I, <81^9 «1C99 95l 99 219^9 991 9t9t9 I 

i49^ ^tC99 5f^ Jl9f«9 9f5 9tC8l1 C5t9 

C991 9t9, 95 i 9r$9 2r9t"r 91 nt9, ^ ^ ^ 95l-fi59f 9[99tt^ <2(9*^ 

9t:8ii C5t9 2195 <49^ 95 i cFt9 21599 «rf ?1 

%C99 9t9l 21«t9tf9^ 9C9 9tC91 9t5C99 f^^l <81991 9t'5t9 C9t9 C9t9 9l 

C9^9^tn 9^99« catn 21199 wtai ^afnli af? <9^99 <iiiJi9t9 <6 «it<9 9 ^ 1 - 

f99fi|9 I 911^;$; ^caff 'Sia’^ta C9 9lf^ 5f^1c;ff Jl^ifT 911912191-1 9C9, C5r5 

9^-19*$ C9tt99 2l!9?r f®f9 9?9 9^9, ^ti:9 C9t9 9l ^9pr5r ^-fei9 495 

‘9t?9' (Carrier) 9C9 991991 991 f^C99 9t9l Safa'S ^VS 91:91 <49*1 

99»laif^9T9 hPicIra 9t9l 95519*1 9C9 *lf99tC99 CafT-SI^ f*1^ 9991 

f4;99 «npf« <6 ^19 C^9 ^9991 «1t9\9 C9t9-51^ ^9^ CT9I 9t9 «49^ 



cslx’fir <(t?ii ^1 «r-f^«r 4«ff 1%pi?f 

•Ktcw frt^ c^t^r c^T^ 9tai f^sfji^j I cf fsr f^«1 ’«Ji'hsi 

c^tc’F -srsii 

*ft«in I i?t^-iti:n ’<^tg[«i- eit« ^ca, ^t?[ *fWT 



fisi I 


'®f^ C^t^ Brachydactylisra '«r%<;t^ (Manifestation) W I 

'sis’ft^t ^r^-i 'S‘'»5l 'sfr^t'f sf^C'3 '«ft*Fc^, 

I hfic^r^ '<^-i«tNi ^fc^a >f^tH->f^fsa ucaj nwK f^c^ta 

c»r<ftrstl ?*7acf (fgai) I ^«ata «(ftc<F 1 



hr»tcfe3^ *<t?ii 

c^Pt^T 'si^t^tfa'f ^af-i^l 
fn^i, >tt^i '« 
w ’fai ’ita, 

?c»t •3f5*i ^ta 5il I 

«llt»iraftf«f^, fant^ ^^"t’T'® 

ajtft (c’lrJisT ’IJt^it^- 

^ ♦fftaUw 

’^wj «rtc¥i ‘fli ’T^ 


f^ai I 

f^cH'a ^tal fji^fas 

*j[i3-af5!ta *ii»(T ^rtca^, 'si 

4if|S a^-r^if^afra c'l^rtt^tl ^ck%' 

(o5i^ f5<5) I 

(«) f»i«r > 2 r^^ «Jt?ri 

-^fPs *t<fca ca^[5t cat^ ai 
4t5^ra ’j?Fa 'sfcn^i Itc^itc-'Fa TO ^r*r 
cai*) c«T«fi ^«rsf cjfl cat^ ai hf*H|r 
X ■•captc*itc»ftw stai 

I a»ii ijcacf ca, 





►8 wtir's ftwtH 

^=TT» c^i’^ (8) 

X caft!:*itc>Tt«f «rr^ «it^1 

'»«l[Nt'5t5 ifl5pj8X captwtwt*! f5C*Jtf^ft81, fiTffs 5i\-i?r^ aff 

’118—4^ ^?i]:«i X captr>iTc*iT*i 



85T^ fpai I 


f«rw? «i:w *rt^i wti’Ts ^ar^icf^ri 

»lt<IJ «f5pt-f ^'e^fg C^'?t I <8jciRgf gt? C’^, '«lt^'^’l 

»T’l? '« "Bl-ffl^f 'Sll^’tt^ ■Sf’P^ ‘fl’JN C^t’f'Sr^ sit»(jr*l 

*fc^ I c?itn c»fVf^«5c^ «r*ftsr > 


■—T-O 



«5?^ fsai I 


«t**l*| C^tai '9j*Jt3f >f®1- '« C*t\<llC??f *IWJ C?tC^ 

’i^tcsRi ?5, f?'® gft!r^'« «f?(rf>if *ffg | i£|^ jaf%g 

C’FW 'Biw'V *j^k- «tnxcai=tc*itc>rtc>r^^ft^«j6fi%^?f^t?ii 

*i«j 4<ifrfi« i^wi f5f!fft;5i ^wtcT?n «tc«rfl ^ci 

•jfe ^c»t c^ ’ttp «itti:^ I ^tc>r?i ttjs *tft5^tww ^iwj 

«itfl*f ^1 fsiT '«r?int^ cfltc’tir »i¥«i cTti '8 tc^'¥ ffi- 

Snfl I UMjh gtsi ^ncafl ^ritsf atcns ‘^t?f’ 8f^'3r?*i ^ i 

cT<rtr^i (8^^ ffeiii) I ‘<rt^^’ Ik'itC'Fw ^cw ’StjFWi 





^ar ’fwl*! « ^9i- 

J«wj catWir ?i i 

4?tB ’it^tc^T ^w 

iftff nU^ CTNrtcsii 

(fiai) I 


«rc*iVtaii Nt<fT ntf, cvn 

wt>T«1X5r?r *ic«fT «f^t-r *ftf *111 

Y caFtc>(tc»rtc*i f«wiiwtin 

«<rt:^, ^tfl*i Y caFfwtc’Tt^r 

’T^'fi ’J*?, ’a^ c'fi^ 


c^ i IT j, o 

'^-[-^ o 1-po <r« 

m 

«»ii^ fsai I 


( (t) Y-ca5itCSltC5rt«l 3T^f?r§ 

*(t?n 

^tCSf C^ ^ C'f’fl 

mN, ^1 na"»t?i'hr f^«i, t?r. 


Cn\i3, C*lW CHfti? >2fJ*fh>9a *fW 
I Y captcsil- 

f^Cifil «(ti)1 ?caci[ 

(fsai) I 


’I'rrsf 

5RN 


cafe's '8 c^fefe-tw? ’rc«r 4^f3 
^<ri '«itar^t»i c"rt5ii 1 

?t*11 ^rt^lfe^W (Transistor) I 

’facfa «rf^tcaii «fe«» ^ fetu 

5t»| 'aqfe 'ir<»-'®'3 feCT ^t«11 

c^ «fe'«?r5?t*i Sjtafe»&?i «fe'« I 
i!t*l|B <flC»fCf Cflfe'SC^ §Jt*lfe^f 
fji 5iw I «rti fe-r §jts»fe»&«f 

fil ^tfeiFfa ’^Ftarsf 


fesr (Shockley), 

^tfesT (Bardeen) '« gtC^sT (Brattain) I 
f?CW ?Ftaf ^1ir. C»I^ ’T’T ^t«f 
fwcu's 5F?i ?rti, Ijtafe’fraf 

'siWta «rcsTaf ci?t9 h^fe¥ 

-rfes? ansi's ^*r i 'st^ 

’rc*r ’rtw^ fej-i^'sfc? »r«it?'5 vi 
cafess *it«fjCT sf5i»rT«ft?i:*ni'e 
nfilwr I ^wtcs»9 fev c^rs 



*ftw, (Electronics) h9I5?|sT'®fq 

=1^ ^6=(i I ^t*fl «itc^ c>f^t?r 

‘fl’F f^C"t^ «f?ii‘lfl c^t^T ntesi sfi I 

'911'®*! f^®5r^t??j to’l 

C»rf^^'3TN (Semiconductor), fit«l I «lf% 5I»l*lfa^t|*l ♦f’fK 

*rtw ’i*(n%td I sji «itii^ 

ft®twa ^’T »fr«r •flc??! 'S'ft^'i wf^rfa >f®!r i 

nflf^ c’T, f^f^sr f^al^sr n^^t<i JF«it¥c<?i f*ic®iii c^t^i 

n?tc»f 55^tBC3i f^f%!r®i «itc^ i c«r«n c»i^ i Inai 

»r?it‘ni n?tc< ^ac«i c^z^'€ c=it^i hi i 

H^aj f%I *1C^ I 'Bft?I ^■«F »f^C*fH *fHtC< *f»fKfHCW11 ‘CHt^Hl 

^f*i^ !^*ii I ^iHi, ?iini, ’»f^“f’ «fc<i fnc? ^chii nfn^N ^ch 

C9it^ '2f'«fH «rflz:*i?f ntfM i 'sr^i^ ^c?[ *fc®H i 

^CH5 iJtH CH'«WK?r (Conductor) I H»inf<Htd n?Kc^ CHt^l TO HI ^c?l'9 

w, «Ft5, nMi ^«Jtff *fsm n?t<i c^tH c^tH c^z^ 

‘flCH3 HtH CH«51 9Tr (Insulator) I 'iT^t?t:«F (A. C.) (D. Cj 

^f^iapCH f<f«Jr n?K fnc? fH-|<f^fCH -fijsjt?! ®isr Hf^l ^£^1 I 

^Z^ CH^I Cat^il HC*fT 'BftHtH •'®t»lt<l ntC^S ^fWC3fCH?I 

^ts c«i%a nnK «rtC5, Httii nlfHHi '!S[H^t'Q!it? fn^^i m\ ch®. 

aft^ntir «fCH« nk^ hi, stni c*«rc^ chi® ntcH, 

«ltHtfl '5l?l WHH HCHI <iim H^ai CHC® ntCH Hi I 

*f^c^ ntCH HI I (ill «fHtHil nHtC^H ’lltf^HtH (flHffS fHCH ®tH C^tH 

HWJ fHt-rH®tCH ^CSTHCHflT ^tC^lfH^t^T ®tir C5Cn fHC«1« CH«ri Htl, 

(Germanium), fHf»IHfH (Silicon) « ®f^V4Ht? Ht^fB CHC^ ’ntf^lHtH CHC® 

nit^Hi, ^*rtH ^]t®f»iHtH ^it^i^tl® ntcH, fncf chc® nttn hi i ®tt 

a?!'?!* fnf®! CH\f^? nHt<l ^CHH HtH nftH# ^THt^C^ aTH^THtC? 

Cf'QHl ’IH’lfHHtCt I CH®tH-®?l<r CHC^ 

HC^ W nfHHtCt '« "THfOTln^ ?PtC5f ^*rtH 

fnwt^CHH '»[tHC® '«IWt^® '« njtPlHtH I 

'»ltc>l I aflHl HtH CH. nfSHt^ « «rnfHHtCt '5[tf^i^;tCHH *fCH HJH^tH fV|^| ^CH HtH, 

nTtC«lH ®f®V'5}C*rH fHf®{r®1 «ltCH ^^ICHH CH'H hi, ®t«^CHH ^tHH^staf'«rtH'e--^i^tCH 

ntHHtlfH^ nkHH CHC^ I nfHHtCt CH® I CH®tH art®tH HC31, CHHtCH 

nftC^H nHHtlsf^H k«1^-kHH ‘ilH'tB «I^n CH^tH'®H?r (Microwave) HJH15® 

^CHf aJH^ aist^ ®f%«>CHf ^H, CH HH CH'C® ‘ill HHCHH fktCHH HJHIjtH 

W CHCHT ^^C-f HCH to HtH I f%« CHC^ HtH I H!l tolH CH®TH-®HC«rH Htl 





^t8F ’Fat^ 5(1 ac®il flitcsia aiaijta 
’T^ 3T*i? caotra 

f^itwa «r59i:5(a ^Fr^! f^®t4^t*ra Jisf- 
nfaafi^ *fjrt< 'src^raf cac^ 

ata I a? fa®ta^ tiicaa fata na^a^i-faftasi 
«rta^ 5?taa i ^ftaa cs^t? ’ra^rfaatl^ 

•raMcaf fa®fia5at*ra faaji «(tac^ ^tcai 
^'fra:?at« ^tfft«fa *faaHa 

'sia^i 'sftaar ca^ 'siaf^« 

9ca 'etia i 

a9?fcaa «(ayaatca ntfKfaayfa 'cat^ai 
'^^«alB’ ?a ^a- fticia ^rt?! c*(ftar 
^ffa?^ ?a a^a atfn^F i nfaat^^ '6 
'Bi^rfaatl^ ’t'fK c'^c^ 'sitasF ca^ ^ntat% 
'?s*i fata caai c?a aa^rfaatCt t^f i *rfa- 
atlt <fla^ 'arnfaailt ajai?ttaa c’Fsi 

^ataaf—casa ai, »i;taa JTijtw 

•ft^trai ata ai i s^^tBr afa ^f^«,-«rai^t'^ 
^ta cat» 'siw^tca fata cat^ ?a, 
’3t?t»i arai^a a^ai ?a afaatff *fat<— 
caaa, atfta ^itltai srtat'^a 

's( 5 atca Mhf^a^ 'sfaafi a’car arm, 
^tai ai 'erjtsjfaf^ata aja?,^ ^a l '«(tata 
^f®^ cac^ 'sitaraa'i a^at^ ai §}5 
jyt^ata '5it«it»1 atac^ y?t«T aiai^is 
^a '8i<tfaatCt *raKl caaa, atfta 
aTtca(»(t^^, ?it^taa 'aitaata aata, ^a ^tKfa 
fa^taa h^yf^^ ayf^ta ^atatlB i <^iafa- 
%tta ^f^'s.-gasp ^aata aftt*^ aja^ta 
asai (?a csit^i, a^aata w^w fata?i 

« captfaattaa fa«ra, ^tt^ita wiw 
I <a^ aa ’*tati<a -sTta 

«inf^^^a. ■atfantftca'a ^*fta ^a 
*r^atca^ i afaatft '« 

aflflatff *ran;<a ®f^v®a ai*rfaa^>r 


?®ata «rata ^ta«i fr»(l ca. 'fliaa 
ataj ^ a^ajta aaria cata 

afaa'^^a aai ata ai i '»T*lfaat^ •Tatt^fa 
^tq^^caa aaia ^ ¥ai ’raar aa i '«(tata 
*ffa<it^ ^atc< a«ata a^ aa Itaaja^ 
att¥ at»i '®tcaa awt® afyptcai 
ai ^attai afa ai i •9^ at<a asHataita *ft«f^T 
a|5ta^ •ffaatC)' '« 'siafaat^ ^?tt<^a 
®taa 5ytat® ’ffaa^a ^pai ata i afa ^iia- 
caNi cafa h^yf®?? aa ^'sfa ^Fat^ aa, 
iJtatsi 'flaa cata aat*! aaata. ata 
^c?i^5caa a^ajta afaa'^a aai ata i 
afaat^ aafi<a tc5i^|a®f*i ato fata 
«(ta1 ata asft f^ta ai '«itt>ni cw I ^t»[ta 
‘flafa ®tt^a atai afaatCt aat< cat^ at^ta 
aatai It^ia^aal aiaata aa i ^«\caa 
ata,’iia( '«i^?:"r ‘al a;55 llt^i’F^a^fa faaw 
asta> ^f^««-4at9 faafa^ a'ai aa 'fla^ an:»i 
h^yf^af faaaatalta fafia aa*ft^ ®t*Ttaa 
atal 5t»ittai a^a aa i 

aa’lfaat^^ natc^a ®f^v®a ^ 
afaaf^^ a^ai ata i i^itaa ^at^aj? ca 
^t»ia§a®f«i ^ ^t^ atca, ^ta fa| 
atata*f®: ^ a tea? ^a^ f^f aaat*!? 

=^tai atc^ i ^®®f^ tt»ia$a ^Ni 
at^ta atafta, ^t's 

faaa ‘1 aa; ata ^taataita nKai atSta ai 
C5\aa c?Fca cata fata ai ’si? *fat< fafata i 
aai atv «rtt^faafcaa ®at«a i ^trtfaata 
at^ ?t«i« 'fla 'sf^V'Sfff® »Taafaatfti 
^f® fa aai afttalaattaa aa cal^fafeta 
'fla'fs J^ata '«iatata (Resistance) ^'S* 
®t*rataita si ®a!> ^'^t''« ‘flaa 
If ata S'* c^t^ ®f^vf^a -stcat’t 
^at»( > ^tHata ®ffv«ratf 5t»i i ftf 





i«“ c»il%c<ar® vi, 

wi^t?it«( ^r»i f?fa 

’Rrt 8 8 'e^^i '8it<ft^ >• f^wt’Ttfe’T 
csWcTO 5 f?!tl 6 «c«f cT'esi VI, 

to «« 'e5[l '8i« 

n?K r*iftcif f?c«i« J^^itlS’ir 

c?^i n?K 

«fiic«fn *(f'8!H ^Itn I 

«?tC5l1f^?tCsia C^^ 

^‘ri'5r^ (n-type) I 

C5C11 ^51 
«(=IW (p-type) a^tJJl- 
f^llt*ll »f?im ®rtt*f1f^5t5I v 

'«tJtf^*lf5T ^1 'BltPTlf^?F f*lto 
•ram ®rfc^ifsiat*i v ’fJtf^atsf ai ^fsift*f 
I 4 t aam 5 ^rc*i 1 ^atc*iat 4r^ 
c^f^ft^tcaij '^’icaftf fa^ai artcalTaatcaa 
C 5 W ^j( ntca i ^na« <51 
aarta !^ic*i 1 faat’f •fa’^caa sfiar ^^ta’jita 
atai fasi^N-fa'scaa >ft^tcaj 

ui^ c<rc^ ^Mn fata at'eai 
atai TO ^t5[ca caaa toncawi ^ 
nt'sai ata, 3 ftta 1 faatw« c<®afa 
^c*ia|a •rt'eal cac'® ntca 1 

caq c^iaia^ata fa®t^atl a^^faa 
fai-ra^tra fa'®ai 'Q faaft® 'Bifatsa; ^calaata 
faca nataa to 'acaa faaaacafrT ^c^tajcaa 

faf®a mt'sa ^tfaata TOai na^rtafiaF 
«iwttr ^®t^at'« 'aa ®i^a affe i^tf^ca 
a^at^fa tottoa '«itar^ 
^tiaa I ^a a'ca^ '^tfaf^ v ^Hcaa gfa 

fa^ivfiratat’v faaaa ^aata <aaff5 a^a 
atft¥ ca\aa—Sitafa’&a 1 ^faata caatcai 
01^15 aitw'faata-n'9a ^ «rfta- 


fac^aa ati*»i cara faca ^ «ttti 
« atarati:a f®af8 ^ta fat»i^ SitafaplJa 
^®fa ata ata 1 «rtrai at^ta 

«ftar ^15 ^a aiatar^ c’ltciaa <iia^ ataratcaa 
If^ata at’vta aa aatar^ cnti^a 1 
TO 'fla' «rt9 'Q ataratcaa ^f^^-faanaa 
afaa^a aiBca «i*fa sftc^a ^f^v^srat? 
afaaf®^ ?Fai ata facaa aja’ata atai 

«i*ra «ttc« nm «rttara cto caftatr^^i 
^f^^-fa^a •ft'eat cat^ *ftca I ii'stca 

^itaf^’&caa atai asHpvfaTOa carta 

a^atcai ai aMcai cac® atca 1 ^tca?! 
^toa gta ^aff^ ca®ta-^ac«ra carta 
^taf^«&caa atai at^tcai ata i to 

caf®'ec^ <41 Irtaf^’fecaa aja^ta cwai caa 1 
nar ’>?$ast^t fa 5 T«*-^ai 8 ra carta at'iFtcata 
a?c3f 'oiitaf^tatca ai at^capa 
>ra«lca'S »fla aiaata 5t«i.aai §rtaf^»i»caa 
^c«r at«f aanfaatCl ^afc<a ®tcat®, ^tsfa® 
^tala f^jtca^a'a feaf® ^-aata ca^ta- 
^aar cac? aar »?15^tft ®t^«.-2rat? ^taaa 
^ata ^tcaf'« ajanfaat^ natsf toa^tia 
^acat^ aca 'sd 1 

^fiffa® c’fis'fifa ^tar^Ta 

aaafaatf^ aatcifa 'orta'a '«rca^ aacaa 
fencatto artai cacw 1 m acai toa 
^caalS ^acattota ’vai «ia«^ fewa ^ai 
fifcatarai «rtcalaai TOCica. wftatCt 
aatc<a «facata ®t*rata!l 'a ca^aaF croa feaa 
fat-ra^tca fa^a^a 1 «rtcai ai faf^fa® ajt^ 
sranfaatlt *t?ic«^a §na *r?ca ‘aa 'Bjacata 
^taa^ aT[ca ata I fa^a®: ca^ta 
aanfaatft •ratc«(a »a^l5 TOja ^ 4t«c^ 
aiataraf « aatar¥ ^ca faca ca ®tcat® 
♦Tt'eai ata, ^a §na «rtc*n c^to ai 





'®t*r*rr<«t? «rtr^ 

*r?tt«f ^ ’T'ft'f stcrtc® f^^Tv 

fifTT^ 5t9itw 4r<rr^ ^tr^ii '« 

^ i JT*i*tf^^tft 
*tvrtC<? '®‘ft^*l »T^3F '« ’Tt«lt?l*l 

»nn (fl^r ^iNti *(^K- 

fwtfl ^ai^'hr *tt? <4^^ 

C^ »f3m ^ft53f3 

^f*f*ft!3t? fe*r?r ’f*inf5?tft *r?tt«f^ 'si5iiiit«f- 

«ft3r 'flii I 

c^ JT^ ^H*itail f^f?^ 

c>T ^ ’isi’rfw^tC^ ««rtr^tf^^tw 

5i?»i I ‘^i*ii^'«tc? c^ai 

nfl*itc*ri ^1 ^cii 

^Tws 

5spj^'s I "sitrsii ’f*r- 

'«rtt»ii *iN^t? 

^tc*jatir 'STtcsii ^a i 

«i^l5 *i»fj 

5rt?tc^ 

I *f?tc< 'sf^v 

C^v? 

«r=^t^ *ffiJit*r5F ^rtwta ♦ffa’it'f 

^ta '»i*ra *tC’F 'sitata '»itC9ii 
aja?ta ^:a >f*i*ffaat^ ♦t'fti^a jrt?n?i 
fif«a f^aai aa« ^'®ta a^ai ata; 

caa^. cata aaata i ^itr^ita 

^iw. cat<r f^»t c^t^T »ni*ifaatft *f?tc< 

c^ ^f^^-«^at^5 *ft'«ai ata, 'sitwta 


’it’ira faxa caf^ C’fw 'sf^^'- 
«ratc?a •ffa’r^^ a^ta i c*i^ •ffaaaa'sr 
>itf5rif «rTWi ataftiai cai^ *rtca i 
*Ta*ffaat^ ®tcatc®a« '^’Tl 

•tfaati*ra a^ 45»ia a^tcf i '«itw^ 
^itcaata ’ra'tfaat?^ *f*rtc«fa atrc*i 
JTtataa^; aja^ta ^; capH ai, ^a 

JTtaf ait^t^ »!t’ttc^ ^a ai i (Amia 
® tea ft® a ^♦fa *f^e^ ca 

fa^eaa ^a, ^ta atat^ 'fla ^ 4tc«a 

^tai ^it’ttcai ^^tea ®f^a.-‘2fat? is^ I 
(«i3p|5 ®tiat® '« fa^a aja^ta ^ea^ 
«itt9Vta *tfaat*l fa^kaa faea'^ caeaf’^i 
car® *ftrai wtafaf^fa^ ^t*t'« 

’ta’tfaatft *ratc*«fa ®tcat® fan at’tl 
cae^ ’ttea i laafa ®tcatt®a '«ita 
«tatfa® aia^teaa fSR cae^ 

fa§T«s-«ff%* ^aata ^te«F i •^ateat^’P 
^tat^fa ^tc^ 9\tatata ®teat®fS 
facHa^tea ^®fa ^ai ^a, caa ai<aPira aa 
'®ea ^e'® *ftea i 'at fac*ta aptcapa 
®tcatc®a ata ca'sai ?ean caH-nta 
(Solar battery) I caea faw >rrataa 

ajttra^a a®t <«t ca\a-c=ptcaa «rte« 
^f^'s.-fa^taa '>?|& ^a ■aa^ ifleaf ajttt^a 
aja^ta apai atai a^ptft-fateaa 
h?i7f%^ -tfea ^«.eaa 'oifa^t^it c>f\a- 
ca^ta I ®tata ^*tta ai atna »ftn 
sifttm ca caai ata, c»rt 
ca[\a-c«Ftiaa atatt ^ atc^ •fla^ vaatt 
cae^ a^ea 

h^^af asatf^ et^i^aTea i 

JTaafaatCf aatea’ fa?T«.-<2rat«t ntitca 
'iia «rte«a ^taataita faeaa *rKfi 
^ ac»i ®taat3ii Taa^a ’paata afew ai 







>• 

c^t^r itsi ww, c^f^iJr— 

caf^a^fja^ra ass a]a?ta c?«fl ati, 
JTsi^raatff •f?tr<a sr^ra? 

caflf^tcstaa 5ijsT cac^r fa^T««- 
«rat5 Ft»!tr«it 'Bf^i^caa «ft^ it<31 
art oia^ cafapBftcs^t^aa a^fart 

m I 

aa’^rtatCt ’tatc^a aaiia 
affr^f «irtfttai 5ila?jf^ar a^tc^i^ 

?nt<? I ^tB at^ Ftacaa acaj f^g^i 
aaafaat^ *fat< cata faia Ftaa ^iBc^ 
^f^vfa^a caN ^aaw^ *fat<fB cata^ 'airt’il 
faif® ga I <a| ataa acaj ^if^aa^tca 
astr^ 9itat:ai cac^ atta i aiaa aala 
ai caatc»i ’raafaatft nat< cac^a a^ 
«itf^ca faca ^f^«s-fa^taa at^fcai aa<a 
ai caatn cac^ at«ai 

cai:^ atwi fagKisa aasi oi^ aam 
^ca?F aa '4a\ Jia ^taai ’ra'«tca 
'»rtcatf¥^ ^at'e a®a i fa®tara ai ^iwcm 
<11^ aacaa 'arU^ita ^aiatfn^i 

agraft a^ai arti a^rt^a"^ aa- 

afaatCt *ratc<a ^tcai Sstacaa t5 
jp^af^r® 'flf’Tca asa^ 'sif^ m- 

^tcaa acaj^ atatataa ajagtcaa ms 
'Bittai at'sai atca aca ^tni a^al art i 
tjrtf«f»i»a ^itfaartaa aa caca^ g^a 
fiiata ajagtaala^ caf®'«a aacat«sta aw 
®t®\caa faaiRfta aanfaatCf aatc<a ajagta 
«ita« ^a 1 «ijt>^r?tartrt, aH^&ta, 
afea 35^aa, «raa aa '»ia^aj 

aa:aa wife aw ^ita^’^a 

^jat’ifa ^»^caa ^taai aaa aca i fa« 
^afa»’l»:aa Jagrf^a ^«.aa aaata 
Tpa^ ca®rtaa c4aa aw 


(Transmitter) m facia 'Sfcati fa fa I 
fa« ]?rtaf9f’i?caa a*a®ta afafa apartia 
cac^^ 5cacf oia^ wt^ Wt^ c«ra¥ aw 
tiia aiaata 'srfa's fc^a i ^iai aaifaatD 
iatcflfa atai «rf^ 'sit^fta atca 'fla '^ifwa 
aacaa ca®ta-^aa aa 

fcawi iitraata artca'at^® ^t^a aa- 
ifaatCt iatt< fagj«>-firatf it^tca "sitaai 
caca^ castcaa ^acatt aa ^ac<ia ca^(a 
^aa fafafai) fa i attcsptacac'sa ca'cia 
iitfiart ^tca'atlc^a oil -sa aac^ cnca 
^ntaa oicacf i 'alii aai atc^, ^a ajaftca 
ca aa aa attcapT'scac's isca, caaa—ca®ta, 
aticaptcac'sa dficata, ca aa aw 'acaa 
aa?!iii i 

ijtfiata 'atca alt® ?at«)a aaifaat^ 
iftc<a ©tcatcsa'e ai^|5 ^f®aa 'aa 
fcacfi fagivfirat^ ititca 
®tcat® caca ^tcai ai ®ti artr fafafa® 
fa, ca 'atc^ii ai fafafa® ta c^tatcai, 
ca?^^® '« fa'wai fa i afrtic^a aw 
iaa «it?ta- 2 tatcaa atcsf 'sitcal ai 
®ti facia ^icat% fca aca 'atil aai ata i 

§Jtaf«fi?a ai ®tajcaa atai fagi«>-®afca 
cartatcai aai ata ac^, fai is ^ac<ja ®aaw 
csftatcai aai ata ai i aaifaatCt iatcia 
®tcatt®a oialB facia «aca atcw atfaca 
aai art i aci atlcapt'scarsa 
aiitf® -^caa ’m aai a«a fcacf oia^ 
Ca®ta-C^Jtf®fa'Sta (Radio-Astronomy) 

atw's '«icaa fcacf i 

cat^ aai, a® fai agcaa icaaata aci 
’laifaatft iat< ^tar «4aa oia ai taca 
caai rtcacf ca, «itatwa faf®a srcatara 
cantata ms faftvif^ar arafta fca 





«it:«i1, cifs's, cfer^iMsr, c^^t«- 

TJtc>i<itjr «itc»it9 f*i^fii, '5ftc?it? Pisstn^f 

3}^<ii| •fWK «IT 

5c^ c^f«ri r^fC5^ii I =?<irt9 

ci^ c^ili f^N»i '9 

Hsitf^JSFtii ♦fwM «n?K f?n 
^Sl’ftr® I 5WCf, 

f^5« C^Z'S 5C«lCf I 'sernf®- 

c?c"r fta 

f^C*f5I '5lf^f^^?f =?!TOI 

-iit 

’fnjr'rts I <2fjrc?r ^csi^- 

atnj c’T, '5fr»it:?a c?c-f ’Tc^^'ftntc? 


Vim ’Trttsr vtar 

nTtc<ir 4<rJi'9 

‘cs^nin «i^-f’ »i^c^ «rWc??r 
^ti5c? *ftfw ft I 

c^rc-tf 

ftfeii «ifft / ft, 
aftdftlft ^1 ftft^*T 
*r?K c’^fsr «rftitJr 5?1 

?itg ^n^'Q ^tfts ft^i c^ft 

mi ’itc'sj 5111 ftj’rt’fc^ ^«f!i 

ntc5—f^^rc^f^r »rw 

5lt5{C5i5 ♦IC’P ?£I C^f«n 

nVf «)si *ic«(j ’5it*(tc??i wi 

^t&tcsil ^U, C?-I«^1 C5ft-I« 

y[M^^ ^tc«r 'Sfsft 'src^i’F cffcna 

'8lf*ltC‘f5 'siw^ fW I 


ftoa af%^3 


ail ft^c? m fsi^'SC^lsi ft£9fc^!l— 
arft ifft ^••Ig ft's?! jfW (ii^jg 
(Rh-hacmolytic) C5tntaft« ?Cf *<ftC^ I 
’I'elft ®WC?3 C58 ail 

c?tn ?[ft!sr fe’fts *rf'9?ii c?r£f 

*11 'Q ftgj ’ft’lft 

«t?i^r*ii?r mw ai| c?t?f i?w i ai| 
vc»i si?wt^ ft«^ cm ft^ti 
ai^tf «iwt*r ^cll ait *1»11 

c^f^sf (Rhesus babise) I 

*1^ ftwfr? « *itwfl cm^ «fft* 

Lftft? wl ail «tn 'Sf^tn I «tft ’fts 


8fC*Hl *iwr ai^afws Rh HtC*l 

4^t?f fe»ft*rt*r iftc^ I *ifti '6 ft^i 

«il §*rt?ft *<ft£^, 'tt?! 

*rft «lt9-ai|5 *rft{5'3 (Rh-positive) 
ft’tC'Ts c^t=i «»tifi «rfc? *111 
^iNta *(ft ’BltS-ailF C*iwl5'5 

(Rh-negative) fe^Cll *lf^ 

ail c^t^ 

*111 aiJjsi ft, ft«1 ’fft ^tfl-ails 

C*lCiflB^ >(l«1 ^t?1-ai|5 ^rftiB'S 

^9 C*Fft ’I'ft f? *111 ftl ft'^1 

^ft ^tH-ailg *fftl 5 ® ai^^ nfft 





Nt«l '»ita- 

Jitataa^tca >11 « f^«a a'S'^f^a?! 

*la"»fa cJit-r ^\, ?tJtc*T^ta atai 

<Brf8aii*r ?Fta ^tcaa ^ifaasisf ^a ^il i 
^f'oa'tc^ia c-fatc-fla ap|5 

caai ora '« f*iw ca^ car^ 
a'5'afpfafi atcaa nfaatf^^ atia^ i 
•iiaa fiTsa a'g'affaa'i afa H^^cai 
«rttt 'sita-'iila nf^fS^ ^^ftata^^ ^a 
ai afa aa 'sita-ii^p carafe®, 
atraa caa ^ta fara>?t 

aca farapai ?pca i f“i«a a'S'^taafta 
taascai atcaa cai^ «tf®aa'i aja^i ar? 
c®tra I atraa ca? 'ait^af®' (Antibody) 
^®fa ?ara fa«a a^a'fa^t'®ra a^ a^ta c^ra i 
^irasp^ caata aa ca «(r®rflta ar^ 
'«ri, 'flfe ®ta ^5jf n I 

atraa ca^ «iaa fa'sa a^a^pfifta farpcai 
caat a^at^ fitf®rata ac® ^ar® ntra 
ai, ff« fa^a a«tar^ cat^l caca?^ faraal 
a'8 aia aai ^ra ‘iia^ 'sta aa^ a'S'ffta'i 
afe ^ra ca'cai fa«ai ^r^patra^ 
aapaa^ aa i 

< 4 ^ cata caraf atata feata ?rai, 
atraa canpr^ raa a^traa a^^a^faafta f^ai 
fitfsrata aiaaii ar? ^ar® ai ^a, ®ta 


[ a*a al, ai a^an 

«itra^ ca ^t*^fe caa w ca'eai 

^a I 

^figffe ^ran^a fa^taa? 
?faat®traa ^aita^ fa- 'a. art# '« ^ta 
a^a^^ai i ca aa atraa a«ta aiita-tiilB 
af^fe®, ®tcaa 'Bijtt^af®^^ lar^aia 
ca«ai ^r^^ i larsraaraa atai a^afiat'®^ 
a^ ara caata ara aaa^ a^traa 
faacai atcaa 'ata fa^a 'af®rata aiaai 
ar? ^ar® ^a ai i 

a^f® a,^®tta fa®taafi> cafaa®* 

«^t®a, ®jt®r¥t^ '« a^^atrla atafecatra 
a^^l aca caai ^rar^ i nr ^a Hratraa 
feaa aft^ta aaf®a ^aa at«ai car^ i 
®traa car^ aatcaa fa^pcat €tf®rataar^ 
c®tai aai aal a'sa atar^ i aw aa, 
fa®a a'S'af^l (Rh-haemolytic) catafeca 
a'afaca la aai a^a ^rai aaif®a 
'flafe ^^faata faa ca, 'ajtl^af® 

tac^^araa ■aga aial cJttfafefaraa 
(Gamma globulin) -acat'^a ?a I 

«!iafe «rarai ©Mraai acar^a—aaif®fera 
^trsf's atntrai atra i c^ata atS 
at'^tfaa (Spare part surgery) aaa cac? 

ca faa*r «ff®f^ata ^a,‘aHarwa 
fara ®i *£iafa® aai atra i 


5P1 m 

a'sraa ^^a cafa ?taat®traa ®t: c*^. n'ff®a ^a a^ai ^ral a^a aaraa 

c^t^a ^faaai ail^sraa m «ttaf*i¥ csfa^i ^iia atai aNi cac^ ai a^« 

atatai faca ®traa ataa ?par® 'e atatar^ra ^faaai atfjcaa «?taa'« tav 

^mt®tr?i ’ftitata <aaf a^a naif® caa faf^^a awj faatn? ¥ai atra i 

•al cs?fn^-'aa fen^aa ^i sttfeaf fentatra 





*N»ir«r 




CWtH (Polyurethane 
foam) I f5[f^ aftTlBR c*l^ti:^ C^R 
^ ’JtJP '8 ’Ffll 

'»lfir<f?li 4^5f C^FtR? pRW 

C-fRtWI C^I^ 5t??I to 

fn^r 

totRCt^ ‘il’ftaf 
*(tw I R<lt^ Rc’Jpf?*! ^ ^fir^trQ3 C^Ci? 
«^tr5r ’TCT 

CJI^fTC^f iJ^C*R »lRt^I I 

JTttftfl*! c^fn^-'iiw C5tir c?t%c^ 

?Rnt«tc«! Rt?r ^t'Qil 

wc«l I 

’rf«(tfl‘l ’TM^ c»li?l 

'«d» cnt^i-3?Rnt? 


^toi ^Rnt«tc»i to «rt«ii 

ton? ?i I 

cTf? c?, ^tnnt^tcn 

c*lkf ^??|r csft^CvQW iJCfjjl c?ttr¥ to? 

?1 f?nr c?t? cwfn^ ^cn c^re?! ?ti i 

<?? '»!< ^cni <^ 1 ^ c?, cit’flc^ rwR ¥??ti 

3 ?? ?i I 

n^cn ^f 5 n ^nra?i <!i| c?^r 

cgfn^ f^c? f?? n^v 

ff« i>x^ ^1 ntc? cncn ?t? f? i 
?tnnt^ttn 'sif??^ ciit^lc?? -iurcntaft? 
fttfC?C^? (Exposure treatment) n?? 

c?tR<i nto 'stc? sjNi ??i cnt9i 
c?c^? ?n nf®n c?tc? nc^s nt«r 
c? ?t? ( 




csf. n'nc^ 

«rn? caf^? c«rtl8?» nfn^c^ c«ftiSR? 

?jtnt?—c^? m, c?cn? 
c®kntPi^ «??^R ?«.^-Pr?rtR? ?Ttntc? 
«l^toar?’F I 

n?!:;?? ?tf c?jn? n? n^^?- 
nt«?i ntfi ?< *?!? Rn^n 
cnt?f ??j n?[faf? nt? 4?^ 

?t^ «#l?njt'9, 

nPBc?? 'Sfjt'a ?jt?n. «Tt^n *iJtr®w 
's ^ cnt^ I 

"Ts^?! fc” 'atn cnt^ c«rtl5? 
iTvft? «n:?Taf ?—to ?tntf^ 


v 3 , ^t8 nt? ?i I 

^tn cntcf? ®tcni f?R >• «srit? ^R'e 
cafti^ HI I 'sft?t? 'Q ?f^? cntto", 
cnnfc? caffiScH? ^I'st? f^?^, cnntot? 
?R?c?f c<nti3cH? ' 9 % ?tc^? ^n?l 

fH«? ?? I 

??? n?^ ’jfn^? ?t5i?c¥ 
(^Hn^nn ^f?i? ^ni ??cn'8) nt's^to 
«rg? ?t^ ^n? ?tf^? 5tf??i 

'« ?c?j «t?nRjftH^i c’F? ? 

’jto?Ttnt f??t^ «rtfti? ?«»^-fnR 
nc? feic® nt« ? ?f? ntc?, ^t?cn cf?? 

?fw f ui^ fiTrt? cT«in n?«f ??— 
c«hntr»i?f HtunHt?, nsarwK 





«rtf t? « «f?f^ «r'f^ 

«Wi5iI 3Tf«r ifClCl? 

5F^tc^ic«i?f fr^i 

«?t^t«f '« C^Wf'SfnC^ 

^c^, ^t:® ainj®i 

’itc^i f9^!r *rii ^Um 

4|®§5f® resell—4«rii s'fw, ^®i, 

®tir*fjl 9WCf «f<^Jlf®^ I iSFt^t'^ 
•« ^WPf f^ifc® ?s^ta, 

Bt?l¥ « ^F^C*fir '8IN® ^st®'® 

I >fc^Hf9 ®t9i m 

'«wc^« 'Sfc<^ 2n^taf!( I 

>T^fcw «rt^sr 'fl’fN ».••• 

'fl3 4rf 

'®itcf I wc9ia -«Ji^cafij 

l|t ®1 

c^ai f^l ^ir fn ( «fl«fci»i 
^tcf «r»ft5f i 

5ll^iT ’1«N5|1 'Bir^fH’F 

>r?C3f?r '8r^*rf5ic»(^ c^ci fnci 

atnj'®i »ic«rj I 
fjF| I 

stfllS c^ai «rtf^f® 

'flt 5t?l3 c^t®| TOC 2 ft^^t^® 

3fJl1 flfl C^^ffT- 

apCT Ft?ii5 c?c-rt 

<ft«t®t^ sac^ I 5tif5 cv® ^c»il 

nf^*i «i,'srffii'fts np 6 *i '0 
*31 §n^»f ®Nc®si ^it^if^it^ ^n^9i I 

5t?j5 JIW <ii51f*lt<« ^f^P*! 

»rajff ^jtn^®rn * 1 ^^- 
«»f®Trs» ^ JTtW I 

4<ftr5r 4tf® ^vi «rt5 


^ I «i=i» ^^15 ^cq 

StqtWl I ®C5T '8l^«lt*I ^51 

^ftr, ^'pq'sfqs 5f:®J^f8c® ^^5 t* qqs 

>its 5 «fa1 I jiz^ 

*« s(?,>aj c««rc!F 

5p?ii ^t?r, ®t^tq 
I 

'BlCJlC^P^r *it®. -qf® ’qtnW'Tf 

sitJrt®TT=T3[ ^®?r 0 

^®sr 0f»ft^ '«r^q c^fc^ 
mi =111 

^1% ^3C® ^cq 

q^f®^ c^t’tr®! ^t'^tcsfi 1 ntq- 

c®tqi c*«rc^l tr^N-^si 

iint? I =?®'*itc5r ®qctf-r c«rt^, *i«fj- 

0fcq 0 q«t? afriJ 

»(«c*f«5qt?r iic9c^i ’(Wj 

tqt?®fq^ siiJitcTfn 'qtf ^cir 1 

sf^iT m I 
ntHtntfH cm ®tcw?f 
5t«ii 1 >41 «fiin? siwj 

‘C^fhlf5 ’ <4^15 'Bi^% 3ft?taf I >4| 4aci« 
'5it?« 'srt^fs?^ wt^tsr ^iql 
I > 4 ^ ®rr^taF 

f^f^®i >4«fq qftftut®: 
cff-f c‘*rc’P ^••* *it^q ?c? fnn *i«>=3-fq¥t3 
*«[tc^ I ’TCf«> 4 ^ 

flft?tc«r w:m 

?im® Vi I cq^ afr^r >4^ ^t?tcaf?i 

*it^ «fiii ’?j?qt«fT ^jtnt?i I 

«rc4s q*if ^fku c?0irhi ® 

arW^ atfifC’F? ^'e?tl 

«4^ m ’f^W q?W qt«-«f®l 

nt0^i ^lisTi cq 'ait^jgf 





Wi{ I 

’rajrar sitcia aftt^a jjaitsf afai ^a 
faafsr ai c^fii^^traa ^rfatcaii 
aftatcafa »n:T ^ 5?ai ^csiaplf^^ 

^t^'Ofa (Fish finder) I uqasIS ca®ta 
5tt*r a?tc5r atiaa ai'ta'C’f srsja' a^ai ata— 
'^aa ft^a^tca «aa{5 fai»ta atac^'Q 
caat ata i ^a aw ^r'aa ata aaata sacw 
toa *farf^ 'sra^iaa aai a^a aa i 

(aSi af«T ca, tawi a<5.^-'«}a»9i«fa 
afaatcl ^fa^. ca f^a 
aajaa atiia ca^w, fawa a^s^a^ i 

caatia a^a aaif« -^tatca afl’fi 
^tatwi I 

atf aai ^'stca 5t9itcai cars 
atra i <^^15 ^wl Ic^i^clt^jtfwa (Electro- 
taxis)— tac^ ^(5 Iw’Fctea acar aaa 
^aT utatcai aa, ^aa at^'sfa 
’sijtcatrsa (Anode) faca^ aa 

fa^afS acai Ica^c^tarac^t^ '« 

^Wa'Cjtf^feaa (Electronarcosis and 


electrocution) I «iic^ ^acwa 

atai ati'sf^a a^j a^cal ^a i *(aif^ 
'fl’Fcaj ^rcaN =Tai fc^i i ^ca ara^ 
fa^ivn% b- f^wt'eatc^a aw ftnraa 
a^taai atca i 

a<s^-fiwa '5ia«^ I ^aiai 

<arfaa ajaai^ aw« a^a s^a>a- 
'«if%ata Bt^ittai ait? | 

<iial3 aa^i fa? •flaa's acafe aiatcaN 
aca fai cafe ^ cap^tcaa 
I feft?aaa?a, fe^a ^tfeatl*Bc? 

4aa 'Bfw? at? aiai?, ai c^a^lla 
c«itfeia a^?, fa? «rtftraa arew 
^tiaa cata cwm ca^ ^a^ ^tcaa aaa'9 
aai ?a ai i 

'sitf^ata aiaafe sea^aatatiaa 
at?, ai caiiiaa cars ca^ai ?a 
ai I a^ata <fl| ca, > at? caw caiaai a?ii 
?ia ata i '^a aa^fca -Biaai cata «rata ca^ i 
a'!>’s-fai?a ^af«a 'at ^a^?ta qa ?ai« 
?ia—atataai? fafa'a aia njars ?ia i 




afaat^ta 8» at^a fe'sa-af^a ajti'sa 
a?a cai? i atta fia ?na^ atpta ^ti? 
ajtr«a ^tn fa?j«« c?ajfe ?tf^^ ?iai?i 
f^ia% caa claafe <iia ^t ?tc? i stafe 
tfef^ta %•• feg mfe fFJ(fer, Btafe 
aaata 'na^ ^^iFta^rra ^a^ai ata^aa a? 
?taatatfe ca 8»« ^ii?a a^faw ?tca 
?ni?. caatca "ii^tn f?a <4? faatt 
afat^ft, ^ti® a^ai ata ?ai«i i af%a- 
aw?fa^<.aftr ai c^t twaiBfafe caMt 


<iia atfa? '« afasta?! aa»atfa? 

afaaRal «i?atra ( 'af^a, b&«»b-at#, >&«»%) 
a^a 'aa ?ataa fifa? a^a aia i aftaai? 
fa 5 T«>-afea feaaa?i« 4raa aa»atfa? afa- 
asata caa a?ca ba«»atcaa ^ai ca, 
a^anfes ?ai atwa a*w 'flfifa 
aft»aawa 'Stt^a aiajalt faatasar atna 
'fiftaF? atfVa atli« aia Cfiaaf 
aitaw?' «ft5^fa?^stia <«? fa^tl 
feiataa ?iaa i 







fe<snt?=r clears c^ 5t?ij5 
«rr^i5Ff5?j^ 

^<.*rt»r=f n c*i5rt'«wtfe i *rp6*i^ 

3|C^, «ff^l5 

’J'*l®1 ^cai 'ill 5t?l5 
c»it^ «'3« c^nt«9t^ 5J1 i««* f^c^rt- 
nt«!H *rtc51 49 
f^5|}5 9C9C^ I m*lfB 5t«3L 

>>«»« *Tt:snir «intl i f95T^--rf^ 
c9»intftc^ 4t f^r^ir Pfsi ^r«ffciinf99 
4»lt^1 4^ C^ar C9C^ f9’g[J«^- 

"ff^ 319991? ?91 ?r^l 49^ 

^?^9 ft5IV9f^9 Ftf?9l 

n(9?*l 4^ C?af(B t9t-f9^tC9 ’lt?t9J 9F9t? I 
4^ ?t99t9t9 f9^ivnfe ^«>’tt9C99 ^9i9 
%t:9 ^fs f99sitW9 9'9811, ‘?9«lt9 
9J9?® ?C9 9tC? I ?9»lt9 5tf?9l 

f«9 ?tapt9 feC99 9^ I 49 fe559tC99 

?9»I1 l"nt® ^®f9 "« ^9^ 99719 

jr^aptir ?t7af 9j9?tr99 ®r7w 9rc*?i 

4| ^91 «9tf*1C9 «t9| 999?t79 9f5l7? 

9n*^ *ff91^ ?r9 9tl’^9 >ft?tC9J ^t99tt9 

9tfilC9 f9^V«lf^ ^1 ?r«? I 

49fi:^ 491:9 9t9l5 9995t9 'oitc? I -sTc^nrisiS 
9Wt9 ^8* '« ;>• «» 5'e\?11 

4'«f^ 9^t9 «9« ?tafT9 
9t1 fe99t?9 959 :^ ntrs I 4^ 9t*9 k-a 
?t9rt9 f?:9^t'eitc^9 C9 5t9t5 fetC^tC9Rt- 
C9^ «ltt?, "Stl^ 3T999t? ^91 ?9 I 4^ 
9t^9 1^9 9t?fC9T ^trtt:«f9tC9k9 
?9I fe9*rtW9 

C?ar ^799 05^»lf9 f9^T^-nf^ fe9’1t?9 

9t91 ?:9:?l 4^ 9^»l 9OTff 

319:5:9 <51^^ ^^9f59 '9579 ^9 I 


'®*^ ?99|t9 99»ltW9 9|t'«9 s*tf»i:9 

9MPr9 9t?t:9J C^ 99»lt:99 

^tc*f:3r9 9:9T jifror c9'e9l ?9i f?« ^ 
?99!i ?t:9f »\tnt9t9 «it:’t «it9>:99 P(9t7:^ 
fir^79 9t99t9 §cwr# f?9ti:9 c^ 

9J9?t9 ?91 ?9 I sifV 9Jt»l9 C^ 9t91 
9t9, 49?9 ?j5 f99t^ 4^ C'®®! 9919 

?C9 9t91 ?C9:? I 

9^t?f99r 99if®:« ^f9^ 4^ f99tT> 

fe«.*rt?9 C9faf(5 <3i;9ttf^ wf^l 4{5 
5W9t9^:w9tai 8.» c»it:?9 «rc9taF9 ?:9 
9t:? I 4c^ 9tr^ ^t*r C9t9 ^9t9 ^t:^* 
C9RtC9^99l%? «lt9f«^ ^99t9 *t9 C9^ 
9t*9r? 999t:99 9:91 C9'9«. f9:9 479 9t:9 
9t:9 9ft:^ 9W9t9 9T991 '«9t:? I 99'a} 
^t9:® 4 l6t ^?'39 ^t*r-f9^T^ fe^9t99 c?ar I 

f95IVHf^l C9 C^Ft9 C?n9 ^99 *rf9- 
?«9t9 ^f99t9—fi« '« ^99f9? ^9f«9 I 

4^ 9^ 'BTlftn®! «rt3f 9^31 nf99jt?i— 
4 I ^9 f91TV9f^9 ^9 I 4?91 fe99f? 
®t9:^9 ^999 nf9??[9l 96f9^t91 79:99 
^t9-f9^J«. '« ^9-f9^I^ §«s9t99:? ^41- 
f9?t9 f9C9:99l 49 ?C971 1[9| 

59?4r9l 9tC9 499 9^ 9tf99^ 

*rft^9t9 ^t9:^9 f99T«.-Hf^ 

9t9:99 9f99t1 f?9 9« 99* I 

9t:9 f9^9 nf9?H9t9 ClltTlfl 

^1 99* f¥:9t«9t:^ 4:9 ^t'?t9 I 

9t:99'ain9tt ^9 *r9»9tf9? 9f9?||9t9 
iaf^9 9)tf99 I 9f9?H9t9 99'r ?:9l 

99 ' f?:9t«9t^ I 499 9fl9Wt9 

c9 nf99ti ^<*99 

^^9 Wtfl? *ff9¥R9l 9i*rt9:l9 C9n ^5t9 
‘1«9f9l 8«« ^9 91 ^*8 9^9 ftR:9t«9tfe 

9t9t9 ?91 I 49 9:9r <► 99* 





f^Rsrf'Sfti? ««» *ttrT 

JitfVsT’Tt^lc^ I >ltf^ ^t9l«3 

fe«s*rt?sr 

TOi?f=T 5ytf ait^ 4^ c^tfS i w 
^«ft4. 'ob'^ c^tfS 4v 9i?f i?t^l I <ii^t^, 
4<rft5i <11*1 '« <r?iitf^ nf^»if*i 
OVS. c^tiS 89 ?!?f I ’Tt^t^I *rt'85l 

'srt^c? 'si«*(^ *itmsi i 


9 ^ 

<>«. c^fg ^1 «8flj« c^t{5 ^tfi I nu\ 
c‘if^ c^ ’rt«5t^ cnm?, 

"arf f®!T *rwt^"r i c^^i^tc^rs 
'«it3^f5r?F^«c*i. f^^r4. §4.*rt?JT Pi^ 

I 


®f ?#!r 'srfVmsf 

^ 5r«M% 'Q »rt^ »rBt»r%Wir ^5^ 


«i*nt»|5F t&. ®it?. (?t^% 

^ 3r®tnf® 

fg. 'Bits, c-fstfe 3ftc»i 
Nt^tsf fs’^fs^t^nr c^fr^ 'st®^ *tsl 
<1^51‘iis^'Bisiin’F R R c*f*s’ffntr’t 
"^Jlltfs^r (Coumarin) JT^^lt# ncss'fl 

»ltlfftaf ft’srrssJt^ ?is ness*!! ’js^ts 
3it® RR ^stc®j 

51^151 ^tS5I ’mK >9^9 Jftc?! sutc^ts R>«f- 
ftsitsnc4fc<FR-»fl^p. R. RPjfsrt® ^csjt 
c^f^rtr^i fsR c^tfsq *isfts«rt« «isjt*f? 
>rta sstS sRr>rc5is ’*it^ ^JlR* 
Juti^iRitTl ‘RmR’T «ntwt- 
jrtTtR=i?i” *1"^^ ^jssi I RR 

^ts ’ic«r »i'Sc*is ^^RstRfg 
»n:ss*n ^si:® ^rtc’R *rss^ ^T^ia 

R- stsftess w ‘iiRjisats 
tiiss <sftiars 

(<8j§ni) «R«t»i csfRt^ 

c^W'i-'fls ’ll:*! ’fiissfi I ®tsc® Res 


'Bit’ists *1? f®R c^teistjcss ^R ?ttss*fi 
*1RSC? f®S S*eS ( ^9'0-vj'S ) ?rcss*f1 I 
•fcs RR RsR^t’inrs sJitfs R^tt^fi 
fl®ts «iis^ ■srsRf R^ites R^^ 
b9«i sTte*! R’ftcs R^ ^si 

RR *ftB C^RsiJt®! C^'C=lt»!^ R'StC’fS 
R’ftes R^i^ Re’is RwR '« 
^trt»f^ R®tc»rs Assess sress i 

i98» f»R R^ RsR'srt’iess s’ltss 
R®tc’nr 'sufjM^ tf«fR Rjites csftsR 
^css S94»4 jftc’fs ^5 iR sfr 
*tc? «iRll® Sleeps I ®ts^s RR R^te^ts 
'flcsRfet’i 'Bi’fjHsr R^®! ss I 

^ts nfasRists -f®tR^ ft® ®tcsfe 

RRt 'Bi#sr fws I ^»fjt*t*F c-tstR ‘fls^ 
^ts ’rfestRtn*i ’rRiRi®®tcs ®ts® « 
Rpr^ •rRifts i • •-®s« cs^ cJiVfn^ »tesf«it- 
-sfsf 4fH fws I ^tfl I5 *ajfcfs sR 
“Chemistry of Vitamins and Hormones* I 
^ ’fCSS*!! mR®: ^fSS’ftSS »r»|R®; 







*fvrK c«*rf^ l«s^sni '«^*f. ak , 
'®'5FT- 

<3<i fgfsf 

f^<r^*i >ii^N ^tc»fii ’f^w*f'« 

I f^fsr '0‘lt^’^, 



«f<fjt*r^ |5. «it? c-f^tfe 


et'8C5?if iI5t«T C^t*Tt|{5s 
I German 

Academic fur Natutforschung, Halle- 
31?^. Ifsirtsi '8iTt^ti®f«[ ’ftrur^'T- 
m»ii'« ff|^t»i AV' srHsft?! 

w( ’ift?cvrir-«45 c3Fi5!i. »r^- 
’TStnf^ '« 4«t!f sT^nf^l 
c^f*i^t^ <siA^ ¥rtt- 

^utr’ftPfcn’i^r 
c»i5n 


c»it3Tt^j5^ f^. 1%* 
c»i^i?t?rt?ifnn, ^Fti^t^i ^a 

’Ttni'Fr *(^f^ 

c*fwrfc»i3(i '5fgi c<rc^ 

«isitr«i? f®. <ii5r-f^. ^AK 

^f^«5rt?t««i f5i^ 

®t: ^wsii 

f*l^^f5l*fJtei ( ^1 car. f^* 

f*r^rijpf’iit«i f^JTtc^ 

nf^fs®) ’f'?1 C“f^ ^ZA C’IsitaCJT?l 
^cqaf C«fC?F ?=r I 

f®f^ c^c^F ’tfnc® 

<ilJI, xH. fsfisr «lt® ^ZAA I 





iS58i >Ttrs! ®t: f5r^ 

iS8& Jftw 

^ CAZ^ f® t®f^ sit® I 

*nic»it^^«fjtn^ «f>!ic3r?r ®^irtR 
f ^cntwtwf ^fijw’ sr"s|f%® 


• • • ? 


nwii ft»i 'St* f®. ^ta? I >»«> 

wtt?rii c*fCT *rjtfii»T 

^«rjt*rar UIJT. (S. Mandel- 

brojt) w ^tar I ia«8 ijtw •tJtfi’T 
‘Tris honourable’-ifl? 
f®. 4>T-f5T. ( cl^ ) f®faj «1T® I 
Concept of generalized Fourier Trans¬ 
form and its applications— 

'tts nc^5i*fta I ^»«8 

f^ca 4CJr ^f^*r fa-«tfa®f9icaa 

fa®tc»r Cl®ta r?»rtca fsf^ fsf^^ i >:>«ir 
r®f% ataftfi ^y[. fa’^ffa^fsicw nPf® 
fa®tc»ra f?ntca cat’twfir 

ISIS'S ’itw ®t: T^^ («itaat3^l) 

f^J!tca (ii5f aia ^taf ^z^^ i ‘ii>r. 'a- 
^t^C'anc^ia 'sitsisK*! f®fa 
nfavffsr ^ca^r i 

®t: f>i^iaa 

a?{B»i CTO^) «a'a*3;f ^taf 
acatfta 4*r. fa’stfaajtsica f®fa «a^{3 
ncaa^tl nr® i 

f«. ‘il’T. ^ii3iwt?r 
3T®t*ff®—’ffa’l^^Jt=a f^t^f 

®t: f®- 4>T. ^^aaartf *iftati|a 

n^ca is is »rtC9ia i«l c^fc^^a 
«rjrar^*i aFtasr i catail, casrta’r 'e ca^fa w 
fttfavtsjta ^la Tv\ i 

iS8s arte*! c^faaj faarfa^fsia cw 

%mt 

fH-vfll®. f®. f®far sit® ’Fcaari f^t% 
>wtaatata 4a\ ntfaf®? nfa»i^<rTt^ 
s|"»tc# nwa*n z’^m «r«® ^caifsr— 


faaa ^ta ^izm 

®t: aq^aarta cnVatlS ® aia^ 
faarfa®i»icaa nh® '« *ffa»r^ajta fawtena 
aWtafawai iseo 5ft«i caca? f®fa ^lai 
faafaaitsicaa afn® ® afaa^ajta fa®ttaa 
'siajtn? 4a^ «tata R^ftca caNata afcaa i 

’fstaatat? ’fcaanta wee 

is^i sTt^sia ^9it^ atC’T f®0( c^taaf 


I-’; '-Jj . 



'siajtnaf f®, 4»r. ^E^aaarTa 


faafaait^a cac^ aiTt®t\n.’l?^ta ®»t® a^taa i 
®t6tata f^cfifaffV, ft®ai afr®, cai7tf®fa®i 
’I"af^® ?aiata ntaaata c’vftaf 

fiafa^t^ia 4^ ^a^ta fata atiap i ®t: ^q^a- 
aarttaa <a;c^ ^-afa ®ta^a 4^ <ja^fa »it® 
ftaa I ^tai ^t«ia ®t: 4^5. car. ®tai 4a^ 
®t: 4a. aarcaaa i 

is«»% attaa cac^aa cata^ is<9i altaa 
ca a<® f®fa |®5atc|a 'att^ai faafa®fataa 
(aixtcaa) f®f^f5^ csfttvaa ftcaa i 
4^ aaca 'Sta SuflScient statistics*4a a<(a?5 
a"af®® ntaaai ^^attia ftatarta attaat 



'Sts ?st»if»r^ ^^irsfs c^i^ststs >^8^ 

^Z9 Jifs 5fsi i^j I ®t: «?^sswts »rtC9i f^ ftitfwtqcss *fTt«ffs^ 

?t^, fsr^icTtTJi f^fs^tncs «ftstai® c»if5tsts cst’tfts stc^R— 

5?w5r i»«»« »itws «Tnti stPf c5T<rrw^ fsi^'g* >»«« 

^Jt5ft®tS Discrete Distri- n?t<%tS «f<irt*fS^ I 

bution >!"*1l# 

®t: ^-^ssafts '5tS'® ’TSSTfs 
IRsstsr ?rH^t»i ^fPiIBs »jvf« i ®t: ^^s- 
^T3fts ^t-lt^M '5is 

«utsftc®f*i 'BIS »ttrsw’r, 

‘flS'x 9i'«rss 

sslBi lill6$^JtB! c^jt^illlBs cs'c^il I 

«i«ri w 

5|'5t*ff®—*twt<fswi fs®tn 

ntaittss afsi^c? 

5ltt«S ?FtS=I I ^^5 ‘^’T. f®. 

4. 4»I. ^ 'Sts ^i»ts ftspts ’5?ai*ft® I 

Jftc«1 «f»ISi«S f®. 'fl. f®. SFCBiaF csr^ 

‘SlJt^'CS^ f®ftr sit® SFtS Sltl^tcs ij)**”*^’itcsi i®f^ SfJt^®fQ’! 

CSt’t'ft^ I ^!»'®8 CBIStsfefsC® flCSlJ? I sftcsi ^'5'Stt|s 

»itcsi ’tBr® ^a’fCSt’tJ 5(SS C*tCS <fl*l. <fl. f^f^sr f^fssitsicss *rs^5fh*fSif® *ffs^4[!fS 
•flt'S'tS I ® SFt»lC^S IEtiS®^SR C?f ^tS'ihf ^*1 f’tcsfttsis, 

fsf^ 'Bi:??^ ^S^tS »lt® ’Ft3S» (11^^ i»^lr 'BitfeqtSf ®tS flCSl^T I 

>Ttsi •(<« *tts I ftf^snr *tfs^si 'BRjstst f®f^ 

starts fssi^wtsis c'tc^ ^>8^ sTftsi ‘®^s HJiti. nfs^^cs® 'BftJjfai® ^ i 

f^si^'f^’ »(t® SFJSsr I >»8% 3Ttcsi ^«riN’F'^t^sitc’jfs I «j5s® cs^ ’tcss*l1- 

ljt!8»l!3^jtsi sttc^tst^Jttfssr” nai WB® frscf i «it^rrsfs 

f^prc^s f®fs ntafts fs-SfsatsiS ’tcss'tts «rsts fssss^ ^c^f—‘Partition 

CSt^ 'BfS >ttCS^ f®f^ »lt® I 'Sts theory of numbers and its applications 
fS^C’TS •fS^’P?5*fS SCSI !Sf®TtS® to Statistical mechanics, Astro>physics, 
%»IS I Magnetohydrodynamics, Superfluidity 

«««»C^CJf isob- 3[tfi f®f^ ntairs and Superconductivity* I 'Sfs ifrssTtS 
ftlfs^fsiCTis *(?W'fs9i fs®tcns c«if5tsts vi 

»ss^ bs'sir s»8^ >[tn n<f »itr8[t:ss ntSj’Sjjt^ 'Sts ncssits ¥»t ’t’cstf^® 








I ^'hi ^ 

«R itW fn-‘il^5. f®. »!t« ’KflCIfsi I 

wtn’F m. cB^tu ’i^^rjtB 

f5|'»t«fH (Partition Theory of 

numbers) ST"^ ’fCWI ^ ?? I 

f®. ‘«l»r. 

litlB*ij5^Jt5i iitnT 

vifsii 51"!^—IjtlgjTjg^ifjtsi 
ntf^Tsf ^tTffl-43 

I The problem 
of the maximum value of the numbers 
of partitions of n into k parts 

<45T< <fl| 

CW—pion fifff® §«,*ftJrtsjs 
^Jt<nt5 I 

«5r? >il^^ esf® ^t^ir Mass 

radius relationship ^IJt^Jl 

'sr«tJln’B c^ stn 
5fjit¥9i ^JNrMr« 

I 1%^ Bounded Harmonic 
Oscillator Wfif ’TN^T 

sfl«fT Ct® Tf>isr 

fifwtn I 

Wf I Random 
fragmentation I 

c«fcaf« 5R?5f 

’fCf si^aj^jai?r ^jt*l¥ 

^jNjtra ^rcutn 

▼»l C’FCcB ^ fll 

-flJIsi ft^t« f®f^ 

npi^‘Ttif ff®w i 


Jfteq Bunching of photons 
in a beam 5T"^C^ 4^15 ’fC^^*l1-*rar 4^t*r 
nflsf I 'Ifj <4^ 

f J^JT ^?rtcg?r 

I f^Pr ^ts'« c^, 

'^5 f^f%?i*i c’Fcajii 9im 

(Lamb shift) ^31 ’tW'TI- 

m ¥C9i? c®?jtf®:n?Kft^i 
^tn?i W"^ srf’i'far^ 

n»rtc<3 '«i?*i^tsr ^ai 

I ^ta Stability problems in raag- 
netoliydrodynamics ’lC^^‘lf'8 

I 

®ta ^Mc?a 

?ic<!f^ c^ra^ri i ^ta 

iflfpfei ^t^-’Tcaa^N^^^sfa a[caiw i 

's»t. iftw ^aitn^ «rtS9it^ 3Ft-of»i 
«ra »Ttcac»f*r If^ata c’rteii 

?sf I fsf^ abates? «rf®l5tcs(a 

I 

®it^. fir. caiijwtari 
>T«t*ff® -a^rra^r "ftai 

^ajt*f«F «ita. f»r. c*i?tat<5i >rtwa 
c^spat^l a^tHtca ®?aistt5«i ^ptasr i 
n® avs a^a f®fa <fl«rWat*r, ^lasa, 
cirtaif^a liia^ atar^fa taatfa^h^a fn^f®i 
?caa I faHifaafMa afCt -ffincaa 
faf®fe ^faiSa f®fa ^i^ara »rf^a %9ia i 
«raTt*rafc«i5cat«ai 4fa «•• ncaani-n® «f?t"f 
I %ta ««» afa ^rcaaaf itc®a aiaj 
as aR fn-4^5. cncac^sr i ftf®a 

•rar-nf^^i's ’a^cv ca’^t^aar f^>rtca ^ta 
’Tiaa^rta ^ai aa i 



'Sts ’ftss'lts c^at s]rt*f5F ^cJi'e fsrcKt^ '6 ui. |-iHf I f^Pr cst^ 

5tsl5 CT'ioil ^ts ’tcss'n fecef^tt^Nj i 'snt'JS fi»r1^-«qs'9 

^ i Absorption Indicators ; % I I 

Redox Titrations, 'SI Complex 

Metaphosphates, • I Organic Deriva- f^* 

tives of Elements I 'e nt«ri 

'Bft^- "sisjtnsf ■sfc^rcns 

3fC'*i9ic=r >9®»8 «r«fjt^¥ c*r?cstafj caf^Jts nfsstrs ’Itws 

Heavy Metal Soap -SfiftiT ^•l"f *lt^ iW'JI'Sr?‘l srj:s^ I srtC^l 

i»8« Jftjsi ^tflt^f^S fevf? 5f^H- 
c'dt^ ^^tsr»ifec?i^ ns^«pts ^sri 

JTtt»r 'Sit^ts C3T^ af^ ^c^iaf C^fCSf 
^fsf eit® !FCirsf I JltC«1S 

^tc*«ft#ii5r srf^^ nts 

fs’^fs'sfsias c*ftl->srt^i:5^ 'jn 
cst’l'rfJT ^tssr ^S)8« 
fC’ft:^ ^itit^i' r®fir -sit's s^css? I 
^>»84 Jfttais S[tc*f '5(«(Jtns^ f^N 

StSfsT^S fn. 'fC’ttC^S C^^5tsts 

cwstft Ntc’T 

cs5it5i5i f^f^?Jt«ia c^Nwtsf I 

^R'srfsics si|s ()f®fir 

4t?tsr ssmi ’itc’i mn ’rt*r 

“Banaras and its Umland : A 

V^^ttSC^ I Study in Settlement Geography” 

c^i^cstail '8?sif^S''St*l sit's I 

f^t-r>i fe^^itfr I f’l^t^i-'iii »i"nt?^ ('**• 

*«• ) Ul?!^ fif. iil>f. -sit^. ^tg”4g 'Stg^tf ^C’ttsi f^Vtift? ^>fTt*r^ '2f»(t*T f^*ftW 
«t^t»l5C?g C5Ht?f*llt*T ff»rtC^ 

-sil gjt*ttti 'Sta iftJf I wtc^®i I 

Ifsat^ s^t^ftsi '»i’i casf^^ ayt'ftsi '^c’tttsia ’tt^aita '«rfas* 

«fa ff If^atsf c^f^^tsi c»tt»rt^l5a ^Jtf® ^lacisri ^9««i>rt59t 

sf^t'TW^s 4^w=r 5T«ra I caif^sR f«re f® c^fantt'® ''»'"t 

ftr«a ft«Fl fifMtsr ^tl. ^ta ^ti^tf^af ^Wtsi a^^c-atc’ta 4 ’fI 8 -ttata 



«iaTt*t^ '81 ta. 1 %. csiacatail 



’TCiR I f^f^r 'srf^^ff^’F 'e 'a^t^ i fl’lt^ 

ST'hsh C’fftsftW -Jt?*! 11 wt<5rN—‘Bangalore : An Urban Survey 

I ’T^’Ftir. « (1964)’ fiT^tfn^ 'Uraland of 

5^f»l{B9 Varanasi! A Study 'in Settlement 
sT’f'S I f^fjf grHSft^l ^f*lis ^ Geography' ’^a’l I 
f^-aftPp^ iS8b >rt»i c'itc’F 


I f«f3[ fc?rf»i 


(Geography of settlement) ’PJapt^ 



, *«. 

iiT»i:sit5sr fir< 

Settlement Geography 
"INI ^ca? 

SWCfsf if-f ^jj 

>lC«fT ^8 SRija'Q Ht<n 

c«ifc^ f^PTt3i?i 

if^taf jfiar >r*it?j iRsripr i 

C^t?C»nr C*lh (Urban Geo¬ 
graphy) 'at? ) 


'Sit?. lilSf. 

5pgf*ff^_§f|(rf^ -tt«n 

SIC'S?? ®t! 'art?,. 
vilSI. &Jt^SI ^C?SI I 'fl9lt^t?tc? 

5t^<C?^ 1!C»l '^t? ^c«l? ft’ffsit® ci? 

i??t? n? 'a^iti^t^tc?? ^wc^ 

'sf® ^5? I 4?? f?c?f ist: ®tis- 

i^csi? sptcw ^fliff^^t? f^?Ft«lt'« ^C?si I 
>ftc^ ‘fl*lt??t?t'T f?S{f^¥t91? C'ltC^ 
-Sft^c?^ fsfitr ^it'S ?'C?SI I ?1? ?tCT 
c'*ic?f '2r‘i(Ji 'ST?? 

"aiftift? ?iC? »lt^ ifC?*I I 

site's? *f? f?’5lf??it«ic:f 

?it?if 'a?^ fefl?f??I1 f^'eten? 

^?Jt*f?' '??1 «r?tsf f^’TtC? ^a<S:e iTtCsi? 
SIC'S?? ?tcsr «l?st? <51^*1 ^C?? I ^?jt*f^ 
^?tsr <4^5. ft^tc?? '«l?^CSl fs^ ?t^c?t- 
Slf^ -il?^ srjt^ nitc^ltsifif ’tc??*!! 
^?' ^c??l fsf? ’f??'s^^tcsi ^P»tf??t«i 
ipc»ic8f (siasT) ?T=f «i?jtn?f ®tfi^. 

at^, «iIif-'ait?-v!lJT-^? ?l^lcsi nc??^! sfC?? I 
^i5tCif? ’T’^C# ^iSf^lsisf ipc? 
^C*t? aats( ^c?sf I '5t?^?C^? 

«TCSf^ ST^ iat?f 's^tr 

^i?t^ ’f^'St^ ^c?c^5( I or^? <4?^ f?c?^? 

*rfai?it? ^^♦{8?« (?^ ’fc??‘n- 







)*8 


naj I f^fSf 

C5rt*lt?l5, 

(^jt«Ftc9itw), 

’ftiSJW'T 

C^WI I lfQ5t=f 

c>fW^fB, C’TtJltliS JfJt^ 

C^iWtlS 





srti^t^i 'Bf^ 5rtc5(^fr»T-‘fl9 

5I«f^ ft"I®t9l '«tlt=?tC®f^ "51^ ’TtC^C^’T- 
*43 I ^>s« 94 5ftJ^ 

Bllt^tisfil '51^ 5Tk3:BTiT ( If«3t3 ) 

iSf\3f3B5tsr "ft^ftw f®f^ ’T®tnf®3 ^^rssfl 

y\tc^n mw 

*rjt7«ft?lf^^Tt9i C5lt>Ttl{S3 ^srl 

^tft'e '6 c«t»!t*(^«Tl 

<2fff^ f33C3 f3i:'^3 I 

f^f5rat»in3 f^f^r 

*fl? '8135^3 'STflTS 


3T^n^--«rt% « Ht«n 

33t>I ^t3l «ll3t3«» 
^^:<5fi»T3 *rt<ri-J!«Hf^3 
fC3r^, ^tr?3 ®t: ^i:«rt*tt»(Tli33 

5ft»i f3i-r3^tr3 I ®t3^- 

31^ 3f^3f3Wtl5|3 c^ ^t3l ^<sm‘lT, 

®t: ?i3t*rt3it3 '^tr'r3 i 

#t3 fsnsf^ ’fr33*lt3 ca^ar (Developmental 
biology) f33tfe 

^t3^3C^3 ?^*Nf3®t3t^ 3<3'hr^ C3r^ 

f?C^ nf33^ *43^ 'It3 

3fC3^®r3 >f?C3t^l 4ft3f3^ I ®t: 

?^l3t’1t3Jt3 *43^ ^t3 ^t33f8f3 ^far ^ltf33l, 
•^9-*43 C^fn 33C*FtCBFC3fir*r t3Wl3C33 
^^335 *43^ f^’afl CvW®! «t3^3 

^:3Cf3 I C'4ff5rC®N tt3 lt<34fl33 

f3t-l3 I *433 f®f3 3fC9IC^3^ 

«ltr3f3^t3 «I3JH^ *43^ *43r?»! 3C33f 
3f3Btf^® 5Fr33 I 3^W 

®r: ^;i:3Ht3Jt3 3*l“ff^">flr, 3P8t33t*it5 

^3®tf35f3ii:3 =5313^® I 3f^t®1 

f¥s|f3^t?13 *4>r-f5l ( ^3tO <43^ 

<43. *4JT-^- ( «rtf3f3^t3 ) f^f3 

m3 04%® «r33 ^13 «rf3^t3 ?FC33 I 
*4333 f®^ f^3tcafr f5ra '33Jt33f f3. *4|5. 
«3tf®^^3 «4¥-^t3’‘43-‘43 '«r^tC3 ®tC3^ 
^faf3 WZ^ 3C3331 3(3' ^r33 I 41t3 3^3 

33Pr f®f3 f®*^ 31® TO3 I 

^3 «IJtf333 CapwlN, *4l®333l 
®Tt3 ^33t3 33 f®^ ^3133 Laboratorie 
dc Morphologic-c® Prof Jean Brachet- 
*43 5nft 33 I C3t3 C3®3t3 3W| f®^ 

33^f3® f5®34R ®Jt3lt3 C3%3-*4 l8?( 
¥13313 3k33 ^® ^1 



c fwsj tf8^*1 'siwc^ ^ •» 


•fCfl erf: 5Sj^*rt<fTrt C4^f^ 

«rtf^f^^ l^'3ti’f?i '8i«uf^¥ 4«rt5T 
f^irfc^ 1^311 »T3ii ^tii ^*1 f^»i 

I Developmental 

biology >T»«lff^ ifl’flS «f«r*r C«f%if 
^H3| I C^IC^ 'sft-Sf^ 

4<rtr3r i 

Developmental biology 



»ii?H5 >1^21^13^ %tn 

^'s I <ii^{8 ’rc^3f^3('«^ 9ri3r i 

3TWf«^ ntij ^tii C3i\f^^ »f:^3i*rtir 

f^S I 5^19 

f^®f3r ^^t<3tt*ra '8it?:»it53ft- 

f^fsr ^gf^rc^nr 'aiv-r <3151 

^ti»it53rt^ ^wc?3(i ^^^sjfcsf ®t: 

?3:^*rt<frhr ^t?f ’i^lrhr c^t:?r? ^*ft^*i, 

c^FtCTii «rf^3j 1 

C.S.LR., U.G.C., LC.M.R ^ c^K 


Pm wrt»w c«ircT ^ »rWi 

c*fw «<itc^sr I ^tw 

^ ffeptf »lt^ I Cell 

differentiation snfpF^ 3fm*rt^ erf: 

ijnCTi3T I erfs^rt 
Experimental embryology ’P’lC^ 

«n:=T?‘it9 ^ 5rfr«i ^t: ^i:«rt*rt«at? ’Thi 
c®t^t^ ^*11 

4pf5tl «rtPP^ 51fC^ 

‘flPtwtfS^ c^rt^rttls 5F?r’rtP’»f 

9if5i <jii^t? ?tc5r »pJiff^^ 

I .f^fsr 33^rc^t3 ^3|f&j8^, 

c^»n, '6iitPr^fe3r-ij^ 
g1*rgt9i qjf^tr^Pfl f^PriS^ 
fIcsR I Prof. Paul Weiss 

f 5|fJtPltTt1^!l1) Prof Danial 
Mazia-4?r 'St? 

c^t? c^t? Pr«i? PPr^ 

(Developmental biology 
jj"»tpif'3) nr??*!!? tt3i «fjtp5 q^ ^raif?) 
^ftSF? ^t?C3R I 

®t: ?j:?t*ft«fjt? opn 5?*! 1 

Dcvelopmcnal biology 2fnt? 

nt?^*n c’vc!?? Psf? 

3FC?r^3f I Pif^ =?t^fq»T q? sftnit^^ 
'« I'att^Jt^l 'BlC3Tq®pl ^fk- 

^tq qi?cq? 

c?r* q1?pqt? ^rqtt?? qtq !J^? 
c2f?*ii >f«tc?? qfiq qqfq «r«rN 
perf^^C?? ’f^tPr'St? p5p qpF? 

<sf?*l qm I f%f% c. S. I. R.-ia? ?tnt- 
»lPf¥Jt»! pqt^ qPlSl'S qftq?! 
qjfq IP«t3r qt<Pi q? 

W*fpCT^9! ?t:«t»irq? 3r«^t? 


wm'sftwtir 






I f«f5i jfc^t>T 
»t^f^»iir »nnai ®t: ^<rt*rt«JThr 
i f^f^r ^arpr^F 
I 

^•1 5F'ff94\, 

®t: ^<rt*ft«f7t? 5115 
«rt«r5t^ 9r«rt*rt«fjtnif c^iVii ^ ^ha 
(fl^wsr •rwt<ff5[? (Biophysicist) «!|5T^ 
5fPF f^fiT la^ ’rm*ll5rtT?r 
5F^n5?T i 

«i*rTt*lv tfl. c^. fwa 
>r®t*rf^—'« ^t®'5‘ »nNi 
®t: <4. c^. ’Tfr^nr 

«F'irit5«i I f^fsT ‘^TtrsT 
'arrMc^far c«itr^ 9sn 

cirVsH ar^fWBnsrar ( 

) c^tar OT ^i!>> 8 artrar (?rartjr 

^fSf ait« ^sr I 

•rf^^T^ra c*rni f^^rr-hs 
?nitar»Tt? 5r*»f?i ^irfit- 

art5^w 9fr?3j*ii "sm* ’fwsf i 

®t: *rt?i3rfr'«r ^C?R 

(a?t ^^99 ?trafT 

itll? 

nt^arr?? f^jftr? f<fffevia? art^ 

flr^ ^?R I «a^*r? 'St? ^'hsf ^ I 

^fsT «r3R^ *rf%Ff*Rl ^351 I <5t: 

fr. «aJT. 'orw ^5^yN«ftR ^fscyj? 

Physical Anthropology-C'sf^Wt^ 

cs’lclfe vf I *rw 

«FIW ftf. 

caf®ap7t»f ^zrm c^itn cw=fi a9«i arixif 

C8f;^ f^ftr- 


»ltw I filfjTCJfjj f^ji\ 

csit’fm artf^n^ §nt«rt!r i” 

(ajjf ®f: ^sta^i 

ff^Ttl’T 

I f^fsr 





«i<(it*r^ 4 c^. f»i<? 

5^13? I 

4^^ >90 >rtt9! C®tf5 

^ni=( I 

4^ ail’ll C’lH 

»r*ltftc’fl<? ar=iai ^liiai 4^^ ’faitf’T? ’Sa^r® 
af?*l "t'8t^<r 4^f5 *f"^< ^ast? 

^3511 wl f^fsr tapslfi^CT 

cartn^far l f®f^ aitsi^r 2rw=iaf* 

rs^, aptf^3T"«lf^« ®t?aiJti:^- 

firf^’Sr (Dermatoglyphics) 

5t»ltc*f ai I 4^^ Physical 

Anthropology-49 Htafl ar»fl# 

9^19^15 ?tl99*ri-*r3l «r9FH ^^9^9 I 




f^- O^fft 

’f®tnf«—'«*f«-f5r<F«,>Ti *tt«ri 

'"I’fJH’f (Helmin¬ 

thology) '3r«fTt<T<F, 

C5?ta*iTtJT '« 
wfePrc^Tii 

«r«(tJr (Chief) I <fl^f^f'6 f«f^ 

catc’t? 

'Sr«fJtn^ I 

c»lf®wt«l ^c»iaf C^C? 'Jfsl M. B. 
B. S. f®r^ 3ir^ I fapT 

r®. f?»i. f®rar 



«rf*i9 R 


'I'hs ^C5i?i 5js«. JTfwfl ‘srtac® 

%9[ ^r*f=fjt»i c»i^Ptst-j9 
C^t’l'Ttsf I fapT ^«JTtn^ 

'<i^*N f^®l% ^nU fi[*rtc^ I 

a ^tf® 

I 'its ncssnts c^cf css-art^® 


W^9i fsJiT^ ^tf®w 

st|a|ir?tc*rs sjs^. cs^®- 
^rrtc’Ttc^tn, ^fi(^c*»i-cytcsc»tvi <iis^ 

ncssii ♦ffs’??isi ^rsr^sr, 

^^ts- 

^tnsrtei C’T^tS vs CSf®VTt9I 
'«rjt'9 c§fs^-4s ’T^cstf^®ts I 'its vcsv}5 
^C5r«rcst5fr ^css«ii ^cs?—nsa^ft l^fss 
f^c^tcv^vrM fsss »r"»tfv® ns- 

^^C?S 5fSi fsvH fff^cvi- 

c^f*ivTt9\ vts«i ns^fs ^r^apws ’tf^^si 
’TVS'l, JltSIC^lS cstc’is vtsn f^ntcs C 5 t^- 
njtsfft^^ ’rnc^s ^9ft'Fr, nsi^fs 
’T^apt^® cstcns tPi^C5ft»if^, *rs5#tfs-3rt"fv 
's^ss flpfifvjtsj t®jt^s-rii ^jtfr i 
c¥-f-fttms fsf®snf®^ts fitts ?rcss*n- 
*f<s «rvTn vcsc^sr i c<cv -sfvtPr® 
vavfS ^®cvs f®f^ fs'5t%s C9i«fv i 

JftW f®^ svtv^its VtfeC'a»|S 
ff® «lt® VCSS 4S* fsfelsc^s VC<»! 
fS’S(fs®t»>r5S CSf®^Jt9! ntss*!! 5t»lt^ I 
f®^ cv, l^tsK viin. 

'*i>r. 'Bits ‘iis^ 4>?ts c?n®f»is srtsii 

ncss^i '« ftvtcvif nfsif<jr vis^r i 
f®l% ftf®s 'Brt®^ff®v Bifscsnsf« ’ttii?i£s 
<st5*i vrscfs i >»«ir >rtc»! ^>rsis «fls^ 
»ttc»i f® CSfWfs®£® «IS{^® 
itfnvit»i c*i1®Pis'« sjti*ifinn >T^apt® *i « 
is^®^ff®v v^t«src’r f®f^ ^s ncssii- 
n® feBrt*iws sfw «rtsfii® ^ i >»«► jrrc«i 
^TPifsvtsr cTt»it^ vs Jfnvjt»i cs^Pth 
^ t'O ^^r«fS-4S Stf^v >T£^«ICS, i»«»> ^rtt#! 
CStCS ^$® ^%tS8rHt®t«1 C»Tt»Tt^j5 '8|S 
?Prvjt*i ®ts5sc&t»ififs «rs^ v^c<3tc»Ti >s^8 




’TtC»l 'af5tl« «f<r*l 

^^c<ar»r 'Bi^ i^jtfltf5Tc^t«if^ ia«»«9 >ftc9i 

c^tf^'ec^ '5ii{!l® >i-r. «i-tt« 

f^Wtsf ’^^t'SrC’T ?sf I >&%> 

3Ttc»i 4»T. ‘ii*T. ^ta-4 'Bruits ’i^tot’tj 

«t«f 3T'^f^^ 

sFCil^ I *rjtfil»lN '8I??ll® ( iS4»« ) 
Filariasis ‘flls. '«, 

'Bfsjd^s ( 

>I^ii|itr*(® C?tn »T'^C# f^^ll >Il’Jl?!C5f'e 
«rr«f^f^ %»isf I 

f^. tflsr 

Ji^tnf^—?f^-f^®tsr -tt^i 
iitrafT^ cw3!t? 

.sttjsf >»• ’ftc«i9 i>9ji ®t! 
af^.sr?*! ^casr I 3JtC<5Jini 1t«l 

cn^ 

i>v3. Jitt*i f«fi( '« »rs^t:^5 

^rffr =iNt« ^c^c«f 

^511 f^’^f^'staur cif:^ f«Pr 

i»«»« 5ltt^ f^. (fl. f®f5t Blt« I 
»«« ’ittais sitC’f '« 

?f^*i c?cs? 

at»nrt!r i 'srtBivi <2rc*m 

*11 >»oi 5ftw 
1!^ »ptrt fsi I ^>8* ’TtC»l 

I'trti iitjiafti *r:T ^ <«ii^ 

^:>8«» 3Ttc9f ’Ti^tcii 

c®«»inci% f^ I 

’fJtJitsti c«rfi^ 

»«n 3Tti^ kstr^ fitfint*!! cir^ 

^^8> JTtC»l 'il’T- 4-1 •lJtlf^<-41 


fiftnti ^xm c««ic«F f®. f®far 

irci? I 

^tic^ «r^jti^c5fi *ri fef^uti 

ffi '2r»[ti‘i ^tj^i «ti «ft« ?5r I 
’TtW ^tl« 5fl^tl '6 

sftntr^iffi «r>rti*i c«ffi^ 



fl. 4^. >ftl5 

^si I c*»ft’F 4«jti^t^i *fi 

%ai5r *ift?F?iJ}ti ffi ^f^>fti 

R’Ttti I ^»«8 ’ftc^i f^Pr 

wfcii 

'sijtC'Stttitf^i ’t:ii*ii “itii flisf Tfcm 
41^ 3Tt»l *r<« fft 

^nxm '»iitc<sftcitf*(i ’rcii'fi fi^cni «fit*T 

i?tfi«t«icii ^jtc-irtwtfi fi'stc’ti «riti 
41^ f^’Ttri ^lati cifr cT^ri 

'^t'8ti-<sft^ici^ '« c*rtfe- 
«artq[ca^ '8fjtc<jftcitf^i »rciiii 

41^ ^f^iti*! 'Sffi^tar ific^sr I 

i»S». 3TtCBl?| 'SlttB^l *111811 

c^apitJt n<^ iftfiwtoi 

'BUJBP fic«ii I 





i»«. srtrsj ««#« 

f«f^ 

’TC'*WC!J ^t? “Land utilisation in 
Orissa* I 

f^Pr 

5{ti53 c«r% f^i^t^f '« 

y\^c4 ^‘fsn I 

ntr?®! >^151^ tjrr« 

f^«ft:5r ?tsf I *itl55 9^51 

r«rf®?r nc^s ’Ttii 'Sts 

’tcss'fi fsc-ts fetgr^rcst’tJ i 

^f^ltS fS'SStJf BrJifsiS^^lCnS 3fC® ^tf^^ 
fs^t^i firsts >ifsif®s 4^!^sr 
^if^s I fft ft®3ttsrs ftf^s ftss 
’T"nc^ft5ft[ <flsf^5r c^rts^ssi^ fifs^ cwi 
’Ttft^J ^Jt¥tC®ft 'Sts “Dhan* 
fifSfK ^CSC^ I f«ft 

st§a| fe^*}t?c^s ft^s c^sr «fls^ 
'3tS'5SC^ "tss <ilS'^ ?t®'51-—'^tC'SS 
'eRilt-'flftistiS^ csrtfc^fs fir'll*! sN stss^tfl 
SCSI ^ceis ifcscis I f^ft ^fssts c*Tt»rfti5 «is 

'iijtc<artc*itft, tf«sts c’lt’rf^lS «is ^Tts^i 
*TtcssT, |$tS9rt"rwt»! c>rt*rftl3 ^s 5rcssi 

»ltCSST-v!ls *tT3 I ftsft ^^S^SI ftlftSTfsiCSS 
h®5tftsf nfs^tsl SfftISs '®tS'5 

nss^tcss ftastS « SFtftnft MCSfS •fft'ststs 
litftj^ ’vftncss'« ftsft *T?’31 ®t: »rti? 
fttft^has Wts^tf^ «IS 4ftfipt91StS-<iIS 
I ^fftl’Pt^l, SfsiJt%. 'atn’I^S, S*t?l, '^3. 
ftaw '« c4?tfe ft^rftsrtsicss src^r ftift 
I 

f®ft 5ts, nts, C*TS 4S' Sts Sts « 
fssajs ’T"»tc# cs\ftv itTSSSl-SiS fif^H 
¥csc^s I ^ts csVftisf »rcsssi-*rcais »f^sji 


'8«-<flS'e cs^ill stcs Vegetable 

Cultivation, JftCS 'Fruit Culivation, 
^5*4 8 jftts ‘cnts^rs '« cntfsff4,jn’, «44 
^TtCS ‘Flower garden’, i94«» StCS ‘Fodder 
Cultivation «!IS\ >r>«i ’TtCS ‘Our fish 
wealth* StS^ ^r^H ^CSSI <4t 

SS S^ ^f®Sl 'atStS fiT^tftr^ I §f^tS 
StSlft^F ft'StSCS ^ts S^CS^fS s| *tth 
'SS^ CS*FtCS9r st ftjftcs St^J^'BltCI! I feftsits 
ftf^S'esiS»C9T fft ftsss* S^sr? s^cs 

C>r«%«F h®tft^ SjtSJtSf ftsft S^sftl'5 
5 FCSSI ffts sc«f ^f^ts s^s %4,jrs 
’r*^C# f^ft ‘Krushi Parba Parbani’ ^S=V 
‘fl^pjS S5S1 SFCSC^S I f«ft ‘Agriculture 
in India’-S ftss Sac^F ^ffSI 'ofstS ^^Stf 
^CSCIS I 

«r<aM’i' ^siai 

3T®tn^—"Tt^lsftsit itsi 

'srsitn'^ ^S3r sfe^ 'sr^sr *^5 

ntf^Titcss *pfss’is csfsits srsifits*! 

^css I st<srfcst (^ ntft^ts ) firsts^: 
'Sts ftsrtscss ftfS'tSt '5 ^ I swears 
ftrs‘tst'5 p «Ffti^t^ts cfiTtoftr sfcscaf 1 
stc^i -rtstsft^ts 'fls. ‘S>r-f»r. feftr st^ 
sfssts ns f^ft cfiTftfi^fti ^esesfs 
^t 4 .srt^s ntstsftsits ^sjtns* 4*1. sspr 
«r^:s ncsssi ^ ^css 1 cn nscs s^ni 
csc-r Cits cstn s^tsts^sicn cssi css 1 ic=ss 
sfsi ^esfti cs, 'its? « nss ^ts^t'asts 
'®stc*r sf^® ^1 sti csc^l cstcis 
^nt® ?s I ^sjtnv is®l i"ir^ 
icsssi ^ ®rssi s<*it*r capits ftf^ 
s^s sti *TW ^ (s<^t*T c^its ®is 
Cits csts siptsts"*! sici cssi ftcsfti)— 



^9f—Kstfl '8rjtf^wi-5?tlr$fcafJr c^s 

«?cw 5TC5I I ^ta 

^tar ca^ ?a 'Bi^»ra f^l «TawW^ 
'oiait’f’F »fl>r. f>f. 5(^tq5(% bjj8» 

c®asf:|^a f^>[tca ascasr <aa^ 

»r*rnl «rajt*r^ 

fatf^t^ica ?Tt^caft^a -fta’tafaait fa^tn 
5t^g^ ^ta^r i »iJica '«iaitn^ 

a'fq® a>rta5a fa^tc^ra «[ajt^^ fa. cata 

'fla^ *rfffaab'j fa^tc’ta 'BraTHa^ fa. fa 



«(ait*raf aj^^iaara ^ 

a^a^tiaa »iCTr cnt^al ’ftcna faa 4a^ ^ta 
»if^ §*ltata (^n^Fta) JT"ac# n^aaai 
wzM^ I fsfa ‘fla^ ®t: ^aa. caf. aa’fta 
Cardiotoxin ata¥ atcna faraa 
Jifaw fentata 'sitfa^a aF^aa i ^1? 
fe*ftirtal5 ^aJK^ '»iff«i aca fa:« ntca i 
<al ^ttwa arif ^ajt*i^ ^aia f®. •aa-^. 
f^fsr »it« afcaa i ^9«a JTtc»i ^fa 
■rtalafa’Ji ca^stata fai'S' ^ai 

aaa^ aia aw f^^ ^ajin^ fa. fa. ^aa^ti *« 


[ a-f a^, \t a^ail 

«ra]rtnaF fn. fa. cacaa a^catf^rsta atffa- 
fian fa^twa feaf^a ait^fflas^ca aptw 
^acas atwa i ^ta^a?:^ <ii| aawa «rf«^ta 
ca^aa atai i ^^aa f^fa ataa at^a- 
faari, facna^s: atatafa^i ’fcaaata 

«rfarfawta a^cac^a i f^f^tna 

^ajtn^ ^jta?i:acaa «f^a 
catcnai^tincaa Gymnastikteoretiske 
Laboratorium of Instititute of Physio- 

iogy-t« « «ra "rtatafaaita 

f^aa eitc^a ^z^ (facaa 

ataita ^zw ) «rata acaa i f^fa «iajN^ 
'®ina??:aiaa aisa at«F a^iaa 

(fla^ fawa ^z^ ®Ftt^a^a ®^C'sa ajtar 
?rt^ ^ajStSS^ « ^^cjjtwa f^a^taiSa 
C9iacafe?fj!3'« f«^ a^caa i af«i^t«ta 
f^ca vaca «ra « fta a"afVi5 »ft?ta- 
ncaaata ’^a* ^wai a^TC^a 
nta-ada (Graded work) a*ca nt^fa- 
^t%aF 'Q ^sra atatafaaF nfaa^a, b^-ta caw 
afaa^^a^a araaswa atftfa^F catai^fa 
^aRs, 'Biaata 'Sf^f^ a'^atca ^ta acaaata 
faaaaai i f®fa ^aa a^fa^t^l faafaan- 
awa nt^aftsi fa^tcaa ^ajtaa^ i 
la^wtcaa ^aita^f f^c’^aaa 4a^ 
c’atcaac^acaa ^ajta’F 'Ifa 

aafwta »aa^ acaaata atai cata fic-ia 
€ia^ai ^arta i 

fa®tafaa'ta 'fla^ ^fa »iiat^ta ataa^- 
atfa^wa atajfa^ fa^tacaa ^af^ 
ataca ^aitn^ fataa i aff»i- 
^t^ta JTtcaai sFttaa atajw atia^ jFta 
«rtwrf»ica f«fa i «tac^a arffa- 
^tf^¥ »rf*if^a fiff«ii-¥ta cawt f^^ 
afaf^a atai nw ^fal4^ fiicaa; 


wta « fwha 


^IW^UfST 


=«^sftc5T ifl? >i^t*rl% I 

f%T9 ?t>T*rt^tc^?i 

>1?^ I c^W«(j’i' I 

Work Physiology C^ 

c^Wn iftai jt^si ??psi 

sit5C^?I 

I Work and Industrial 
Physiology-C® ^tTiWtt 
‘fl^sitar ^t?Jl c^aftir 

I 

life. % 

5r«Nf^—515?^'^ '6 f^5Fl 

®t: ’t<q[8T\ ^s>^8 aftcsi^ ^«t-f src^'W 
<2tc*fc»fii f*i3ti;^ af’Ji'3r?*i ^^5? I 
5FC»iaf, '5it3l1 '«tl Pf’fl 

9itio I i»8® 5rtc?i fir<?(*i caf^c® first*! 

«ifs!^t3 fefSf 

5Fc?*n f^!i-*RWf 

f^stf^'st*!? ’rtc’t 

f®. f¥»i <ii^^ >»««» ’itc«i f®. f®<^ 

*rt^^5f I 

®t?i®wrr?a sj5t| *n‘ft9!rj «iii ffp!9 

f®f^ *I*l^tf%^ I 

•r«’T^ 5fti:»i f®f5r c?»jsr 

SFtfefVl5! C*lf®^Tt®l 

ffl*Tt^, cfe^C5rt»!f^ 

(<r?5lt^), lf«ft*r »ltww 

(^jWi:»!tir) *1*!^^% %tc^ ’?t«r 
^t^sri *i*r^^ ft®T!:»rsr 

s«[sfjt*rv «r«rt*t^*r c'rt’t'rtrsni ntjrt 
f®f^ fi*!t*r f*r?t*r? ft*it*r 

*reK??r c®flt!5 ^7t%nr-r5r 


fa*ftr^ir ffitr^i^rf^! 

^wi f^w • 

®t:nt?if5i 8 *15?® c^^c*i\r»f¥ 

fif^tn I ^"W?! 

f®f^ *Ftir^f5 ^t^Ff I « f^^=r 
5t5i*m *iRijc^ ®t: I 



'8!»IJt*l«F 4^5. f’T. 

c’Fjai *i*i’3i, w*r’rr*rfl 

*1*1^1 ^ffl*fc*l^ f®Sft^t*!fl 
csptaf c’i9!f«-c*it^? c^t«if^c*i“'r5rw »r*i^i 
5T"*irf ® ^^=TrCl I 

^^*ltl*T fsf^ f^c-t^®tc^ ^^91- 

*r5 ^t*itf^T nfa^®t*!a 

*r*i^ »l"^£# ’f£^^*l1 !! I UNESCO, 

5Ft^5n?»! fi|^f®iJ 

*^*11 ®t:ft?l 

^Jt® 

f? C*!f®^Tt»r 

^t^fVj^l -ei^ f? 

(TjJgt5 f®f^ *i*r^ I f®f^ f^m^T'e 

^^Tlsf I W. H, 0..^ff 









»rc*^9lR <3t5«| I 

'sWTt’T^ 5?c*»fTt»rt*nrt? 
^flfl^fltf?^« *(tsft®i "ft<n 

’TtW 

^fsrl ^tfe^rt^tl ^t3 1C9!1 ^ 

9T mK >98i *f*rt<%tf «r=ft»T- 

jf? c«rf>rc®(^ c<(fc^ 

R ugjT-fjT. ^5? I <11? 

f?. ij5f 

>988 >rtrsT w Caine'S <2r«<r*r 
?^C? f?. ( C>f¥tf^^lt»^ ) <lfl’Ftf 

Vf I Shiblcy Scholar 

«F?5it? <1? 

>98«9 5TtC»I C^. ?t^l 



|fnf??f9T ^C»iaF 'Bf? 

^jt'Q I Gas Tur¬ 


bines and Heat Transfer 5J"«1r# RR 
Prof. O. A. Saunders-*?? 'bj?^ ^«r 
^C?9f 4?^ JTftsi D. I. C. 4?^ 91'8^ 
ftBtfiwt^in? *?*r. *?’i-R. () 
f^fS? ei'ho ?w^tr»i? wisr 

csi’Tt’r" 'flls. 'siTtr'i^T «rrt'9 c?Ft^.. 

^f5-r c9itt^ti5itiB^ c^t% 

^?jf I 

fre? <?:^ >989 3ftl91 

fH?<l? c?«r*i lfiii^?tf?^ 5T19ICW c?t’Prt5r 
^t?5T ®t: *?’!. <sit?. «f?^ 

njt^ ^t??tli5?? f??c? nc??*!! 

f?^trn »??^ 

’fk ^?c^!T 'fl?^ >9«9> »rt»i 

^f^f??tf?^ f^ten? '8i?jt»r5iF 
«r?t=r ?'?rnH i 

?Jt=rt^ U. S. A. 1. D 
'8i??t?\ l^?t| 'iftif’R Gas 

Turbine*??^ Propulsion held-*? 

*11?^ ’ll??*!! C^W»T?C? ^t?F ^t:?t^5f I RR 
Turbo-machinery >r"^# nc^?*!!? ft^1- 
si'h:^? «i?iTn^ <?»r. c^ti?? 

c^?'X5it9iR? ‘njt^r fef??tt5» 
%»IST» aft<1t^» 
^^'S^tsn, aft<»f, <lf^ ^aft?siJtC'9 

tt? ’rc??‘rt? ’T"'if%® nt??*!! c^ar- 

'9f^ nf?if4jr 5 fj?;( I 

?Jt!lt8ft ?^*(tt5T ‘‘Fluid Mecha¬ 
nics of Turbo-machinery” 4?^ 
i{C??«|f? ?jt^^ 

H ^c?c^sr I ^t?c« 
?ftf?’t?\ RvT? RR 
*??^ v?^ f^t? ^ Tf^T'e 5^j?tsf I 1=11518- 
^ «j? ^f«Tf=i 

c»it»rt5iB ^r? c5^^?sTt»i ^^tsftc?® 

ft ¥1^11-4^ w ftsft 1 


«r?w? »Tc«r ?j?^® ^ft?ift? =Ft*i«rf?” ^t- 





^9f *fa\c«?r 

^rsi '®t? <^?‘i m 

^?t^il*l^i|i% A ’ft«F ‘fl^r^T 

5r^t^ <4^ ^31 C*ftfil'6 c?ttc?w 

ifT 'a <rt^r5 i 

'Q ^4^ Jf’f «[3*rt%T 

^ 5T5If « af*f I 

^n\ ®fttii5r, c^ JT^ C5ft^ '5t9r-«r^j«f 

<4^ '9iP5f 

I (41 '6 

cshz^^ 5lt5?^ ‘4«rsT -sit^si, ^t^-*ri 

t^rtf^ii ’Tt^U^i ?ptra^tr?i i 

^•••{8ii« f^r«9 C?l"f IC&Jf 'artC^tC’tJl- 

sij^^tr^a mw <ftc^ i 

ug^iS ^'sf^ ^<il 

«il f=it?1:*f 5c?ii <4^ isfc^ 

*rf^ ^tr»T ♦rc^c^ ^Ki 

?Jt^tiS^ c«tc^ I 

f^'5T«.-Fff^'$ '45ff5 «ltil ^4^fB 

^trs?! ^taf ^irs ntCil I ^^il- 

^!!*l’ftft 4f*f^ ^?rf^ ^cur^i <ft^ 
'a jtt$f Tm m I 

f llCf I ‘4W TC*! 

^tii c^it '4*i5r srf?^« TOfn^tw? 

^ Sk^5(i »[9iT-ftf^«,5rt?r c^R 
<415 (4^15 ^ '41'arnf^ i 

^Rt*fFhr <43^ 5|4cw ft»! 


^ (Heart-lung machine) 

?«5t9 <4^iT «lt? <4^taf I 

^45r «icg^*i5tRi h^, 

^45T ®t! csf^’l «9!C4t^ ^4t 

^ta? StfetR ’ft?! *ftr^?t 
’Tt^tC^T *13115 '9^ >f4>T?!Ril ^tar 4f, 
«ifaR^ (5f^«f nw *fflc«rt4t5^ sfW 
*FW vftR. I <4^ *[caj i|*f|5 5?n6? 

4C«(J ^<t?siN >8.0 0C«1? 

^ *rftRt4R? ^af SCSI I 

5C? <4^0 

*IJ Cilt^5 4%^ '9 35«.f^C9? ^4^1. 
sK ^n4t3fi 

aftf^w C?? I '«IR1- 

nstc?i5 ^ta? st»itR nti?i=t I 

f^?pci r^atiT 

5i«ir® sjvescqii «fjtl^-csit^tl ftnts 

R^tCiia nc^^ftw nflFntsi ?*r4 

^«1 *rCSf 'BJ'KI *ft'89l C»|R I 

c^ cm wt’i dts ‘^ftR, 

artf^aitfl ?fC3R5H 4? *fr nf^tc®!w 
^^sT*itai1-naif«c« *i0Cf 

«raf^st «N ^\ ^csi ^Hi 

^*lt9 I 

antl^-RfFlfe fa’Tf^ C’l^t?l0 >384 Jftc^l 
4^0 ^111 

5l'^4tr^ <40 <4^0 '6 <8|tl^tf^*F 

^*fj-Rar i '4<rrtJT 


1 





^^8 




PWaf5f« *ffa5tPi^ ^ I 

•l^*ft«i ?*iw^ c^tar 4^ '5itf^’ft?l5 
^i?wi ■srtii <>f?fitt5( 

sitf^Jf «ftl arft ’Itisiil 

«intl 5(t>r c^iw c^t^f 

I 'iiw 

;sc=»j« 5Ttftc^T 

f^^tn ^?ii Tti I ‘flf nit^=f 

’ftftr^j vj, •••,••• wt^i ^fiii w I 

nwntsi ?*IW5 *(^ f 8fCI|iT I 

f^l*Ft®! *11^ f^®t^t3l si’FJ C^, f*lil 
ntfWii >rt?tc^j ^^ntcei? 5it«fTl^f 
’fjjw?! «f«r5l^(ap^1 ^?P 5^f^C9 c?'65l 

'5t?1 C^, 

«rtc5i i?i 

^tai m^z^ W sill 

f5i®t^iii 3ftwsr, f«p T^f^^ 

(fl^rsT's ♦r?f 5it^ I ^^^t"ti 

jjNH f^<f^*i >[^*1 ?c?f=r I 

^tai I 

«faf5r5t sjc^ 

naCBCf '6 I ^f? 

VI c^i ^tai 

^ c^i^ ^tai 

<fta/ =11 =it5(^« ^t<i 


>r^:^ca <jai^ tapa <Ai^ 

attai 

(;ait§5 ^tft 

‘ii^ata ^faca fsrc«! <a^- 

fefjfl i--* sifisi 5?ic^ ntcai w fa^v 
5tf^^ ’ft^a 
5ftc?ia •ft«!|Jitw'l ^ ^ta I 
«raa'35: c^tc^a sfS cai®‘'®ritf^® 

ajt^tat 4a5(g f^-f^r c^it^ac^p 

ft '8i>^»ff^ caNtcai ‘flt cat^a >rafa® 
ntft ^ '9fa aliff fata «»• atl^i 'q a ara 
atlf fata 8« cat« aa^a ata i 

aat'fa ^nta ait^taf ajai^ta 
spta af® aft« ^ai ata, 

faata fs^i a^ai ^t^ i 

®ircar?i 

^t^taa ^fj5 a'l^ ^ttaa fta®! f^ta 
^taata ^3faa ^ntata r^>Ttta ajaatatatni 

^ta ^5it^a I 

‘al a'tt^a ata atat^ C 2 rt®l^»l caff: 
fijfat^® ('eatSt^t^^, ^tScaft^ltata) i 
^^tatafSa ata ca'«ai v^zf. attnf^i 'fliB 
catf^ '9 nt^®ttaa 'sitaftca nt'sai ata i 
atcnfit^F caqtatlq afflt^ra Jicap 
fat*fa attn vz^ ca«itatltfi nfaa^ 
^a I ca?itatltsia sf-^ aa a^a®! ^’ttatt'ia 

“v 

cBta ’a^^ai «» 'st’t ca‘?li cafe's 'e 
c^f^f®“fa ^jtfaca^ bfac® ‘al ^*ftatcaa 
a^9| aja^ta ^ta i 




S >T<*tfT7 




filW 5® '«f^>trW5 ®C9 

’ITsiB ?it9e >l=ir<'a »•>' ft5ta »\W »tBt< 

«.... Bc=<^r Cjrtfiiwn wwfi* 










'^uu 5ic*(jt c^t<»it9 51 :^ m—c^ 5 ?!^ «Jt5 >!^i:»i?r^ 

’^^tfiife^i ^t?r'e f%f%^'6 

c^c^r m I -ii^^t?!, «it^ ^n *t^t^ 

C^^-Ii I t^\ ^C9l), ^t^tc*f?I ^ C^IC^ Rsfsft 

5|lfsic?f '5[t5lC^5( ^f^fl?I W.-W vil^^tifl C»f<(tJT C«(C^ ftw»ft 

^ 1 :^ ’1'$J I <iit 

^C5ii I 51^ ^t?i '5if®®^t?i 

f^^?i®i ^tc5i?f 2f5fffr^ sf1^fi:®T 5t%^ f^mi{ 1 

c*fc*i?i f^sifjft^i %\^ c^\ c?W5(—f^8f«ft 

^mt?( ^Tlt ^.5^1 ^Z^ W5t^ «tf ^®‘S|'*| ^\i\ 

^tift ^z^ 

c?^c^5i r ^f?i ^z^ 

“^t^CST 'Silf^ il^^l C^lK !” 

C^^tfsi^T f%l »l'>nt'fi^ C^C^flc^ST 

f^r»^ c^cai, c^si^—f^ssr^, ’f^^l, >itfif«T, W»fiT, 

>i5it«ft»r^i c?g?rf^5i 'si^^ffti^ ac<r 

Z‘!\Z%^ I f% fjzm^ 

>it<i5^ ^1 C^C^I ^lSs( I 

fw 'S 'si^sr 

iV*!!) #C^?l C^2|tf^:» 

sptiifiT^ mz^ <2ft^ ^f?i ^z^m 

f^c^r I ^TCfir ^c«fT 1 

^t^l ts?p^<jf f^?f C^lt^l^lf® ^tw Tm ; 

^1 ^9, I I 

'®i1^ 55!rc>i 1[i:5T nt^tc5?i I f^tcww i[c»» 

T^n 5fj I w BWwj nm 



5111 ^tt«f ’^tc^ «5fc^ ^zsi 

csi'm^itf^ cwt^tcsi f^csisi i ff^ c^st fk^ 

<2fff«?i—^tc«f?i 9izw »r^'n I 5(5rc?^ fwc’F 

C6H C5(t®I C^Z9 c2tt5^ ^5tC^51, ^tf^ 

f?C^5T I C5C^ 511 ^t?l. C^ \f^C5- 

'gfflrw ^\m \ c^t'^ ‘R 

^v:^ n^^i fit’FW I ^t?:?ii 

mw -5^ I 

«ff ^ ft*lt^9T 5t5itc^ fitc^ 1 

CSI^lt'l^t? «lT<5t5 ^t?l ff5T C^, f^fsf >[UZn ^t^t^Flf^ 

C^ C^fC^il I C% ^t?lt?1 erfsic^ f%C5(« 

«ft5^l C5C9 CfC9l1^ 

'5lJt»1C«f:?1, Ciit59lt59I-f<l®1, ^f%sf^Sl ^Z^ I 

c»f^tc^'Q '5i8f'5( ^?ic«TJi I C5i’<rt?i <2t^t*r'@#t 

f^sf c% nil ^r?f «r^tR® ^c^ii. 'Sftcsif^^t^ 

^^'4 «i5ptR^ ^^511 

«t^tc*r?i wz^ c^ I cit^ ^6f Nr 

ftii «rtcf ^c«r 1 »!t^C9T^ —ii^ 

^gr^rtcsr c^^r ^ ^it^csisr 1 c^^c^?r <if^5?r 

^^z^, ^^5r cJT^t^ t5 
CJ^wir ^^5? c^t®ic»i5r 1 ^src^isr, 

^^z^j <c«f c^n I 'sit^tciil ^5?r cm f^5iTc®^r^?rf^r 
’ic’^r ^(1 =^T®tr:»!5r 1 

f^^rtc^ ^N( ?«p^t?i <2r5tf^^ 5C5 ’iscaii 

^t<r ^tctsf? >ir;5l ^ksii 1 

fsrcaf^ f^r:a??r ^T’tNtJri c^m^tir «r^t»r 1 c^t ^rsrcir 
c^t=r ^t*it<(t5rNi ^ar’iTf^ ^'®f^ ^us\ ^ri—c»i 

«rt5r*ft^ ^c®l I c*r5rNr»i®it^nl ^tcari^ ^rr^r f%w?r 

tfNT® ^tf*f^ »rt3[tc*a?i «rf^3st»f^?r ^»Nr ^z^ f®f^ ^itan ^?i- 

c»R ®W^t?r 5i?r9t5rtf? «fc?r 1 

CT c^t5! c^^, «ff«ap« 'Brtf»t^ »it^t«rj ^Nr ^z^ c«<hftc»it ^\ 1 



<c«r ^5T ^f%?rc«n cws 

*f« ^^SJJtC'Q C«tC^ ^t«F ^?IC9I=l ^T?J ^t^Ntsjl 

9fc® C®t«T^t?l BrC5r I ^f®5{5«IJ C«fC»f =11 'St'lflf^ 

5pc?i5j I ^^’sr cfit 

5C5T c^tc^r^T, c^^rf^sr 'Q fl® 

^f^*r?i’?car 'sit^^ I i 

^ii^'«rtf^ «f^T«f «ri?^ I '^Jt®[5jrmt¥” 

SftCSl «f51Jt*f '5ljtSI5IJt^t^»» 

«« 'e 9\f^ii f^^?i?i nf'Q^I I ^Rarsf, 

f^^lfl^l, C^^Z^^ <£fff^ ClT^ cwt^ 5^55? 

5Tr<1Cil C^'Q^\ ?C«1 I Cf\t «lt8fC^^J f?Wv8 

«ltC5 I 


'6 f^c«pc^ mw 

f^f^ ^t?I^T?l C<fC^ facers? I ‘Jft^^ti? 

I f^p^rc®^f^9i 5T^??i m 

'6 fhz^ f^f^ vii^l^ '5(tC®Tt6^5ll“^3F ’tc® C^tCSfSf I Cf{t 53F 5pt9f3FtJf 

'51^ 1>i:'3P^ (cW^? fsf^ 

B»lt5i:®l^ > 5ltCS( ^t?l l^C^rff ®T I f%% ^z^t 

5tw^3 ‘f^3FtC^»fsi tf^cnc'9^’ ( 

('srrCTf^^T?! f^?r^) i 

c«r^n?|5t vt^jf 3ptffsi^c^ 

^5 I ^T«TR^ -rf^->Ttsf<T ^tWP 

^z^^ I 5in^?i <2rf ® »rw^ 

C^tC^TSf I 'SlTC^if^sptfl 





Vilr WtSf 'S 

I «t55 ^fkz^ C5^tf55 2Ft^f^W5 

Wfh 5tf^C5 «ltC5fil^t?[ ^t5 «2ff^ 3^*Slt5'2fif4^ 

T?11 55 I 

C5l9tf55 ^C5 ^55 ^fs-T 555 55C5 C^*\c5C55l I ^t5 C5t^^5^t5 5^51 
5W I 55^f?^? 51 C5 i: 5 ^55l 5rfK5 5^ f^C5 ^l^C55—^«I1 ^5«t 

5C5 ^tC5f555t5 5^«r55 65TSlt5 -STf^il 5pC55 I 

»f5C5 f^f5 i£l^l& f5»H ^Wf5C5T5 I 

C55t?t:»f5 ^S'«f-C^*r 5ir5C55 ^tWC’Slr <s^^^ 5*1515 l5f5«C5=^ 

C55f**tt^5 C^l^l ’1^C55 W,W f^f5 5t5l5J ^^55 I ^jT5StC®f5 C^:jf55IC'®f55l 
<*1^5^ W,We f^fif 5515^1 ^C55 I 5^1511^^5 C5l&t C*l5f5®1C®fa5l ^^f^^li^t^C'5 
*1(55^ 55 I 5^C^t5t5^C55 5C5T f^STtC^erf^?! C5 ^^5 ^C5r55T, 

^t5 ^C5^'«(lf5| 5515 *J^C55 >£f'5l5->2lf^nf%5 5C^f5^ I f5^t5-'^’tt^e 

f^f5 f5i:®15 r5C»t5 f r^t55 ^(5^t5*t I 

^5Wlf^5* 

^t^t*1 C5?:^ 5ir5t5 ^15515 5^51 ^':55 5^51 5i:5t5 I 

f%5 C5 '®^ ’51^1 5*155, C5t '®>t^ 

^1 ^I5l:‘r5 5W1 '215^1^ 5C5 C^C5 I ^15 ^51 5^511—5t5^"t5 5^t ‘5l5l5*l 
5f® (Common matter) ^^15’ ^f®^-55 (Electrical 

matter) 5l ^rf^-55 ^59i ^^^<5 (Electric fluid) 5551^5 ’ll^^ I 

«(5’515 5^5 5C5)^ r5f?l «tf55l«l ^f®V5^ 5^f5® *55^1 

5^515 5tC5* I 5f¥ ^1C5C5* % nf55M 5tf5C5 5l5 5t ^15« <lf55l5 

«1« ^15 C5i:^ ^ 55, 5^1^ «f®*ftf5® (Charged) 5C5 nz^ i 5l? 

55f5« ^5551 55, ^C5 5^1^ tf^5t5^ 

*sf®?1f5^ ^5? 5f? ^f«V55 55f5® '®59I <1?1< 5lf5C5 C5'!:®1, ^C5 C5l& 
C5f®5t55* «l<t^ C5C^!&^ ^f^5tf5^ 5^5 5tC5* I 

^tef:5*5 f5®U:55 «151C^ '®11551 f5* ^Z^ 5lf^ ? iSlC^Sf^ 5^5 ^551^''.^ 
C«1lfe5 'S ^W55§5 5^515 I 55T5 5 *n 5J5* C2lt^5 '« ^i:®T5§5 ri5ls? ^5515 
JfZ9[ ’f5’^C55 «1»T5 5C5 5t5 «1<K *l55l^ f5^f®^ 'fil5’5l5 5tC^ I 

C'211^5 ’®f®:'®5 iil5*5 till? il5*l& ^i:®l*5|5 v<i?pl& C5C'il5^'» 

^f«C^5 «il*5C^5 5t5 '2f^1‘*1 ^C5 5tC*5 I ^f^5tf555 

5'e5li:*5 ^W5s§C55 5?5J1 «IWI Cn\^Z^^ 5?^Jlf55*J, 5l ^C«15*|5 5*^.5 



tic^ I ’f'^t^c^r, c«t1^?r ^C9t^5c^?r 

c^c^ C^Z’^k I c^z^k 

$t>T-ff%« «(t^*ti c^1& 'sftcf '8(t^'e I 

^t?I ^*tc^ C?^t5l I ^tC5? 

?1 C5«tC51^ f?C9 ^tC5? '6 CH^Z'^^ ^ZKJ C5TC’tf&'» 

^ZM^ I ^tc?^ C?t^tC'5 CbII 5FC?R, 

’ytt ^?1 fs?, ^?’n ^f%e. *i^ ^^h^ ^?5T ^*Tt< C^*t5| C’^rc^p ^tC5?f ^Z*il 
^fil^fiT® WZ^ I 

m sit^sfr^ ^C? C^t^^IST I C^m C?C^ '5t<I 

^1 ^5if% I c®Tt^ 

C®Jt^ C^ST 'S[^\ ^t^l ^'oc?^ (Shock) C^5 t I 'Blf^^p \5^9T 

?p^? f^5T I C^RW'I ^?i =^1515? C^R 

C5!t^ ^|%?tf5'$ 

*^4 ^SCSI Z’^i^k C3T ^tR I C5I ^1^ CFn lilt 

C5TRt&^ WR Z^ ^f^?tf5^ ^t? cm^ "sit^lR 5F5f <ir.5T I 

(Lightning rod) i ^T’^-J C^l, C^R 

c^tsf r^l <^RC«T| (RI^ 3S(tf5^ C^R csm I 

«fRC®5i, csi^sitc:?^ I f^fif ^1$ «r^t^ ^?R5l, C^R ^ifta 

*f^ RtC^Jl C?f^ R^? ^Z^ ^ ^Z^ 
C^R Sftl&c^ i^Z'S ?t^1 C^t^ I lilt 5PC5T 'SIR^CCI^I 

W^*l 5i«fj f^cg c5fR^ RR isiRR C51^ ?R 

^5R—’TRrc?! '« ^R I 5lRtf<«( 

2Ffwf%^ '5^lj5it5T c*r, C5r^ ?r1 rr1&« 

?R I «rf?Pt*r C«^C^ 5[t|^?I ff:^ ^f^^C5|t^«l (Discharge) 

5(tl&?r Rc^ ?[C9 <rtc^ i 



• Wt*! « ^^<01 

c^ f^sr ?ic5C5 I 

^Wn »lt^ 

I 3ft^f^5? c^t f^c®5( «ft?i ^5^51 ^c^5T I ^t? f?c^ 

«ft^?r ^tc'® c^rt^l <ii^? f®®c?i B?5r t<igs|& »it<rt?®i ^r?if^c*f^ i 

«lt^*f1 ffST, «^C9T<I I f^^Rf 

«r^tf>if® 3pt?f5isT 

5FCi?5T I f^C^BST C«(C^ ^5T C^FW ffC^^ST, 

Bfsi fwC9 I C^»I I 

^£l«tC5^ <2r5rt«l C^, «ttc^ 5(1, ««ttc^ 

I ^ft'*Fl-f^fl‘*Ft^ ‘^)1?rt«1Jt^ C?f^ 

I ii't& cfefiif%*f5i '<3 ^im <siim ii^ i 


spt^f^nssR 

CS{^^ =5(jt^ ^5( 'Sijtc^ffl^l’ <5il% 5f»>*>tc# c^ 3pt^f^5l 

'6 ?55l1 ^1^51. «ltt? I *11^1 W^ 

'il^* '® '®t^^ I 

^l*l?( ^<Sl^ ^lil ^^%^^\^ fa[^^5C5l5 

'f^\ «rt:^5i I sf^^j—‘^t; spmf^RT^ 'e 

Vil^ ‘f^f^H^l’ ?r6^ fif% C^ ^3 

^1 CS^^t I* to, 

I f®f^ ?f5t*T C3Tt5ft^l&3 *1?^ ?¥t3T 

'5llt’^1c^?t ’T'f^ I (One fluid) 

^•<3?\n "St?! I 31^5^^ ^5(?(1 «rtf¥, V8|^C®3 

C^t^5(ti5|^ «r^t 5 —«i|^5(>e c*l^ iS\^^ ‘^51 (Fluid) 

5rl3i I 

f^«!tC5(?r C^C3f 'Q 

JTCW »to *fC5r'e 3pt3^5T >f5(?l I 

I ^fe5(^t9T ^5lt»f C«r^t^»f5i, ^^ Jf^K CT3tf^51 



3pl^f^^ ta ‘f^«»r;? «r^ 

?f^c9nr ^1 ?55ii I 

^FTt^itfir^ '6 2pf^5?c^ ^rs 

5?»!Tr5r ?[?i i »T*»nf%^ »Tt<R 

f^Wt^T-W’rC^'Q ^tf\7{ I 

S^rtMwcmw *fi*r 


f %^5!5P ve fsiTifsi^ #t:^ c^rtc^ c? 

>T^ ^t^i ^tcf 

?rrth 7f\w, 5t5f®t?J ^tW, C'«f5I^1 ?p<li I 

# 3^C5T1 1 Ttef ?n^in '5rt»T»r ?f% f^^rtc^ 

^c?r, c»i^1 5n I ^1 5^®T1 

^1 '51T>I5t ?pTcw?[ >r5ic?i • 

^fk 1%'>l't^5I^, ^1 I ‘il'V ‘iJ^ 

'ilT I C®t5ltC?<l 5?1 'Sllcf ! 

^1 ^is'St^E c^t5§, T! c^5it?rt^ f^'s^ii 

f^c3?5ii 'sjtifk?^ 5^v«sf^ I cw»t-f^c?t»r?i 

'e ^z^^ I ^c^il ^t^wt'e 

'SltCf ’^t8ftt?—5^1 *fC^ C^6K^5 r1 fjZ^ I 

5ji 5Fic?r?i c^tsf C3ft?i ir^^«ff% c^t i 

'e^l I C^SI^T 9(5;tf^ 3if^ ^t»I 5ltc^ I ^U 

3T5ii:5W ^tw—I ^ 

^rc«r?i ^91 ^tcsf^ ^ i 

»ii?p^ c^ «tt^1 'ST’W? 

^?ii «rr?r, 51C5! '« i aFtf% c^t«( 

■n 

»f?hi '6 ^ ^?iw ^ I c?i5t^ i 





C^t^ C^C^T^t’^fif ’ftC’Sf 

5|1 I ^?|1, ^^1, *(?ll—^^Jtfw?l ^ 

5p?lt^5T ?I1, >l3(ni 

I '651 fm ^t? I '5it5{tc«f? cwt*f<f >ic^R '5i?jjf?f cnc^i^ 
I 

115^ C5'€^tw I m] '5itcw, 'e?i1 ‘^f^- 

I '«il1 C^tC^ <2fC®K^?t 

v4^^i ^11 ^^^1'sitif I c^*t^ c^t '5it5(tw?r cm^ csrtc^? i 

nf^ 3 |i:;;T ^?!l C>lll ^ I 

3it<ft?i*l«s c^t «itc^—^tf^*f1 csr^twi >it?i i ^z^^ 

C®1 ^Iz^^ I ^*511 ^^^5511 I «*l f% 

'SIT^ %S15( I >It^t^*l 

C?lt^^ ffefip^^ts I f%l C*f^1 C^^—C’TCSI^ f%f5( ^zmn^ 

W ^tc^?r ^HZ^^ |5T, c^f^si, 'Slt^sitft «2l^f^l 

«JC? f^f^ I ^5TC^5T, 

^tRc^r, I ^Tf^, 

^ ^^itfw 

^^^'^ <1H C>I5rt^C^? 3pt^ 

^c?i5? I <5^1 ^tw ^z^ m ^<^T?r i 

c*f^l ^tc55, ^zm ^1 m^\ f%i «ii:?ft^ft?i 

c^t^ii »f^ ^'^ I 

f%f^; m ^Z^ C’fCfJl 5?t5-^1t51, 

^t^l, ^t«? I «It?l1 f^^tSTl, 

f»f'<fC5l1 C^^ ^t^, ^t?1 C«1 ?t?{^ I 

5^, ‘c^t^l ^t5^’ I 

<il^ I '^zw.^ ^Z^Z^, "Slt^tf^^ m^\ ‘5f^ 

1 f^z^ ftai^t%^ii 3p?it^ ^:«*f*!ii I 

^Z'^ ^ZW ^^t'S ^Z^ I 

fl«TOR5mt«l w^ 





(^) ^«lt?J ^<1^ f% f 

(’t) r<F sit’tl f 

«i?i!C3rt^5T ^«rmt*fjt? 

i I (^) «itc^ ^t5{c^ f^al- 

vf^f^ '5i<f^ f%- ^1 f% ^t91 >1515 

9f^^ Tf^t^ >!C5f '5ft51?11 I C5 ^t^C*r f?C51 C<1 

>ft^, z^t ^t?[ I ^t^l-'ii?! ^tipcvf 

^T«5r 5Tt^C^ (Sr^ll ^f^5[tjc| ^Jtjf I i£i^ ,^jtH i£15s{& ftjg fPTC?! 

«f5'Q c^ic^f '5it*TC^ I 

(Sfr^j^s %gT?i^ '«lf^nfP5l I c>i^ <2f^%gt^ C^twt 9t^t 

>(T^ I 'i|5lf^, C^ <(<icli1 ‘^l^tf’ 

«f<«|5l f5fC=!F ^1^51 I CW^1 C’t®!, 

^Wt5l^ C’tt'StCJII OT ^^f^«llar51^ I ^'<5? ^^'Q5i^f% '6 

'sitcsif^^t^l <2(^t^ I i'S>^ 

5[t^ 5t®i^ >i^<2r<it5 >i5ir^^ ^z^^ \ 

^fi^n c^l^T i c^z^ 

5(t5l1 *ffft< ^z^ ; C5l515?-“St1^li^ 'SRTfft®, 

>Tsi^j ^t^fl—:*l «t^t? >151C5 

I m<it?i*i 5pi^5i '^mt^ c^ts? c^u 
I C^til '5r^f^^ *11 I ’^t®Tt^?l^ 

^»fTl?I >151C5 «ft9TT»f1 I ^591 

1 ^?r9i ?ic’?c^?r ^z^J 

®^t®1t^ 'G I *1*1^ 



Wt«l '8 




I ^?I'e (Sr^t? 'S^tSTt^ 

^1 ?[cwii *tf%* I »rf^ I 

5 «tf?(^^c*i 's^t’it^ t? ^?ii:^ ^z^ nz^ ^ I 

i I (’f) ^^z^^ ^zw '5it5|fl1 I 

c^^^^^Z9\^ ifi^^i fpffi 1 c« T^z^ ^z^ ^^csr^i ^ 

59 i ‘9tW9 C^l^ "^JHI 5t'Q^1’—C'l'e ^?ic^?l 55C9 I 'il^t'Sl C^t^J *19? 

^'hsTc’f »r9f-^9c^?r 591 >i9 c^z^t ^99? m »t9^i 

^<19 «t9tf5^ 59 C5t=? 9t9Ii:99 ^^19 ^9 9^C9 •, (;995T— C^Z^ «i|^ 

9t9I9 5^^ 8f®l. f9^^9 9tC5l9 ^^9 C^C'IJ 9t^T»T I '®lt99l 

C9^tw 9t^t»? C5(^, c^<rtt5? -r^r 9t9 5^11 

r?|15t3^9l 9^5? f99it« 9^91919 C9, 'SiTC^fT^ ^t9^ C9C5 '51^9 ^t9^t9 
«2f9tf5^ 59 ^9C9r9 ^t5tC9. ^99 ^tCW9 sijsf C991 f^5T—^95? f5C99 
^99 ^9 519 R9I ? ?Pt9«| 9l9:5*t9 3l5t*tC^9 5f9I '2t<ltf5'® 5C9 

9tC5 I «lti:9It9?-'$9C9r9 f959‘l C^C3f 9191^99 ®l9t9 f9Mti?1Ctf9 t5 '®lf9C9 

^91C9?1 I 99^19 9r9f9tC99 f99Jt® 9*91^ f9S5I^ 95(«5r 

^\5 ,i|3p 3lt9IC99 ^5191 9^9C«T9 ^9^ 9t9 ^9t9 I C3pC9C5!9 9C'® 

t9t9 f99I9m s£l9*s ^tC5lt9J t9tC99 99? f9C9 ^9C5r9 ^t5TC9 (Sf^tf^'® 

59 I t9t9-®99f 9»Il^ ^t99l »il^ I 9Tt C5t9f, '491C9 lc^9C9tMr C9, 
l\rV*\ tltC9f 9tf5^ f9Slt^99 9ttC955in9 '0 9C5?9 C9C^ f^f^® f»15it^ 
-1t5*l 9^91 5C9C5 C9, ^9TC99 C5t9 C9t I 

9®9tCW'e ^9T9C5 9T'f f9C9C59 I 

i I (^) 5t^«^9 «9 9t^9t9 »l5Sf®9 ^<1t9 5C^1 ®U?9 iil9s1& ^«1fitC59 

^f®r9f9 9^91 I 991 9t5, <Si^ '6 ®t9 ^*r5tt59 '59 99tlFt9 M '6 m 

iil9? V ^ff^9C^ «2fC59 Ft9f9C9^ 'srr^'^^ 59C5 I 3t5 '6 ^ W59 9WT 

P9 9f9 R 59, ®C9 'Slt99l «rtf9 ^C?9 

*ft9"9fii5F ^it^^*! nr®« -G 

G <il5f^ v3p95, 9t9 919 «?t9tC*f9 «ft9l 'sltCt I ^’1fSt5t9 <1:9 
8jT9^t99 99:9 

mv® 

“ R 


C9arrr«9 if®* 



la's wtsfl ^ **ff%* 

mM mv’ 

" R* " R 

M 

V til^^ R «t=l1 ’?35 c<«rc^ m M R<('T?l«l ^tH I 


f^f^^ 


'S ^F»T ^*51'^'8 

<fl. fn. « fH. c^rfii^ 

^na ^t^tf 

( ^ib' ) «ft^1 SCfC^I 

?iWir ^Jtc*ftc«ni i 

'Bfjttntwtfl '4^18 *i^t^t-ii5f^t 

'Bifm faf^T^l, C^t3tl^ 'Q CltWtfl 

cif¥ I ?c^c^ '»it'05i «fw c’r«' I 

c*f«n cn^, 

5it*in 

«lt'OC5T3 ^T'SI « C^Sf ftq C3, 

»rtJn:'«( f^3 'QCfs ^3itc33 c5^ ^r® 

ntc3 I f®5r ijii 

cnw!» I 

«rc»Rir ^f»it!rf^ 

!nit frat c«fc^ 

Uisp <r3t3 «r3rH-*c»T® '« 

iHTt»W ^iC^3 «r3tJT 5fft’»^3 

’TOI^fiS Tfr3 5l^\3 WW3 

3t»rt3f^¥ ftciRI ^*11313 f^TltV ^WCf3 I 


3fC33'f8 ?rc33*n-c33r f3c-i3 ®tr3 c»r5 
« ^:3fr9 ^w^?i 3t’rt3r3^ 

W3it3 I sr^«f»W 

3WJ n«ri, c^tn^ a 

33J ®t3C®? w, a 

3353 'ars’f^rfsr 5»!c^ 1 

C3t^ Wt3l 

cnc¥, ^®3 ®t3C®3 5T^®f«lC^ »rf3l 

3^5 3f3, 3tf%3f « ^tflf 

®t3®31« 3*1 m C3«nl3 ®tn ^3|®5 
( 3fIt«lf*T3t3 « 3tt3t33Cifi:^3 ®tn C3n^ ) I 
*(«rj ®t3C®3 3^®%® »l33t®^1 ® 5 - 

3^3ll9!t 3F3 I 

iSW 

*rr»rtc®3i ( 3itfiicvtf5nn) 33^t3 

«r5tft® 4^3 33W «f^--.il3t33t3 

C3l^ ^3arrf3^ <i|3r ifjIfiTj Qf9| 

^tf^t3 ®t3tl3 I 13 ^ 3f»I UI3 nt<3 CtC3r 
ntc® Ut»ir® ^c»l 'fl^t3 *<3^ 3t«. 3fC3 
^r»n-3F»i 3rt*f3i n^tc® 3tfr3i 

•rt3li8c3r wr3 ^13 313 3t3l® 313 31 I 





f ttft te f^c^ 
c^ fin»i «f»i »f^tcs?i 1 
«rw?t 'Bft%t^^ ?c*fST 

car^fl ^tar c®f«® ^1) I n^*ft? 

'Brt?r 3ft9i? ar’fi fnci 

'«^ ^fffe-’Ft^i m I 

^411 ?wi 

^rai fH. |5. 'ait^. 

arstfs® <4^ af<Ft“r-c«f 
fl’Fl ’Tfs’J ^ '4*!. Pt. C^if 

CSI®t4 'SUll i»«9lr 3ftcsi5 

®tfl® few 

4tr^"r 9it® sf 5c? I 

^ ^afsi Jl, 'Sftfe'8 C^sife 

4^1 

«»• ’Rtfe*! fe®« «lt?lf®C® 

wi >&«»lr Jfttai? JiCJfjfe »4fe ^t^r Ci^J 

^csrl V4fe »(C47fe 

fenc* fen<art^ dn^ife'e ^tfH® 

«4^ cfef«!c«rN, 

cfeffeartv, «®t4 <4^^ cfefqffentsr^ c^car 


[ ^'H H ^ir »fW 

CTt^tfe Ife. 43r. 

amtfl® wt^n cifc^ 

C^ f^fe^JT ^u ^tc^, 

’T^ar^Jf ®t4 W C»(Wtf? 

^fel nc^^fl c^im sf^ta^Nf®^ 

^fnifi-‘»fr^^‘n ’it^n i #t?ii *4^13 
FIJI'S fesr^rsr ^cac^5f i c^ffe >T?t!i®tii 
JftC«13 ^4f^«l ®tflt^ *4^ -t^-ft^ 

4?[tart’ff®¥ *f?i nt^ri? i 

a f^sf 'sitf^t^II ®^*f 

cflc«r cjil8c=^ c?€!n 

I f®c3fe?r (^<^uw, 

f^lTpt^C'f?! 5ftC5l C*T«fttJf C^ 5l5t4f?I!r 
®t?j| ^ntC’f '9*5 uef filfe^if 
55t5U-f *t^C5 I 

’tc^^ni 4^afir 55[«fnt® ’I^r® ^t«l^, 

ftfe^JT Xz^ cnw «rt*ii!i 
®t?l 5!1, 

c^R« 51^ >f»5itf jf^^Ct® ^:sii I 

<8(13 cq5^t4® C^ 

?pcfet<srtf^4 csffe nt1^ci[ of«?i 
C5tsi 5tt®rl ^rc»r I ®t5nfl 
^54 41:4 cell 5S1C911 51^*f ‘45fB 431 fe3t4CJl4 I 
^4C“li:4 n® 4f4«l 4tJ’T 454 43il5C5 
C^^Ipf ^4 nti^C4 C4®41 5C911 I 










iR<fn 


3it?r ®rt9T 


'srtC’f 'ait5t^ 

^^STFar ^ «f^5T c<fc^ 

'«it?E?‘i c^ sstws 

'8tc«*tr^’ff^W'9^ ^pNapt^f 
*r<i"^at5 ^f<«ic»i i$i^ <^^^^ 

?cir c^ft^n «rr^fr^t"r 

^tap 'fS-^ 5lt^^1 OfC“rl =P?, »Tsi5f 

?[T?CJj I ^t5Kc?t’I9 «tR^ 

'« «ft«i «r«f^!r Prj^iii «rtar ^yPrlt? 
c«f^ Ji’Slff^^ I 

^P{ 

*rtf?, Mn c?-f, ^«ifi 

W w=r«F, '«i‘fJt*f^ 


« #t’iJr«ff?itw ^'afciTj src«fT ft»i 

'«iW-r-*rr«t9^ ^f<ffr. ^rRs'itf. 

8^f<i c’pcia 

%9!sr 4^1 C^ 

fn’pf’ft 4¥5it?i ^rc?3 *T^"»rt:'f ^c^rci. 

^t?i ^«s^*rK ^cf, 

c«Tt5l c^3i=P '«rtf^ ^ Ttal c^qf?, ^U 

^fat« 'Sfc?? •fffsffcf ^>r 
f^, 'BTr3fnf?:5« 

?i:5 

5jf»f f^, 

^tsNcf^ c^ fWfiS 




'S 


[ ^—t 'Sf »IW1 


'®ltbKC‘*C*1tl '«lt5lt^ 'Q 

^tS ^ff^K •« 

•sf'ifsi <i)»i. U- ‘fl^. '« R ‘«>i,-r>T. 

C^Cili I r.vv, c^-lf^1, 

jiiR a '*i**fb ci(f«ikr*f 

^5bt^«i, 3T'< Rgl 

fj|^f*fs!WC’t I ciife'fJh ^wcsfa ft® ^H'Q 
'6 *iisi. 

sjt^i -^a '=5irsiTt5i *i9Haa 

isf^r r?c^ca fa. iii>i,-f>r. 
nH aai 51^'a c^: 

at<fc®ta '»iHR >Ti^e I 
“at^sita at^” at<tc®l 

'sifisc^ta 

5|^t«fat*l ascac^a i 

nrHara^ita ^^. 'sinaifs?- 

<l3i ^^ntfac^fa '®j»fT^ 

fica fsff "Si 

«pai«i5f I 'siajc’fa ^ntfa-r^sf 

«itcairsi-ni3t >rtf*f^ asac^ i 

^tas't*! ca, aata*«r ^fi 

^a1a 'sfhta 'sitcawsf-'nig 5f?*fcatnj 
ar?! facafb^ 15 a R, '»i<^t'^ 4a. 4Jt-fa. iFt^’T 
'Bftattar ?ata "sisar® ca«ai ^a Ri 
4af at^a ?Dt*ii Ra 4?fa5T JT^t«i- 
ca^ita 'BitBt^caiaa >jati^*(t^ta at%^ 
fnra a’^asital ^«ita 1 fpi’f*i fafa 
'sitatca? cat«8^ta sfa^ ipca c®t?f 

♦(litc«i=a 4a^ fa^ai =5fgai ^ca 

a^rc^ ac9i 'sitatc’P fsfi®*! afatqa, f®fa 
«itata R ^ar® *itta5{ 1 

^caf, m ’t^ita t^caaptc^ 


a^iafa ^fatc’T c^ta^ catis car® a«i«ita— 
“jiafis Ji'ST a^ai a^ata R ^tatr^ 
-tr% car® i!ca ^a f 

r®fa 4a5^ rafa®®tra ^tata far^ 
®tRra aaraa—“R aa^a ?” “"^rtfa 
si^asraRca^ it® Rraraafta=i fwra®ta' 
®tra a^icaa acar fa- aH a^raR 1 
afa ca Rcara^ ®f® ^ata ^r€r aaats? 
fff®ta. 'srta ’«itfa ca caR^ita a^rar^ 
af® ®1 aff ^i^r^pra cataa ata®ta, ®t^ra 
c®i '«ifafa ^tcaaa 5r®l! ®trar^^ 
aatfa® ca, a®J cataa ai ?paata 
'sitafr^ afR car® ^cai 1 'affa 
'sitaata a^tr^ ^fa^traa mw 4raR 1 ” 

Rfa 4 ^ ai'^ a^ca aaraa—“®R 
C®1, ca ^at^i c®i ara ^tra fa, ^taai 
a®t 5 {af®a^® 1 'ca^ c®tata 'sitraaa 
asraRata, ®tal acai ca ^ta facaa 
fff^ at^r® atra, ®1 ®aa c®ra cafa 
fa I af®i a^ai aaata '^r^ atR at'«a1 
^fb® aa 1 cafr '«fffa R ^ar® 

atfa 1 ” 

asiata ^tfaca '®itfa atf® 5ra 4ata, 
'«i 1 'a ca ^ta ^tat^ a?aa far^ 
®tRra aca ?rai, '»ital'a 4ff® 5{fa5tcaa 
'sitraaa cata ®a faapa ^ra ai 1 
^Ri f®a Ra ara «ftfa caata 
RRI a^aj^F ^c^a« ^iRfa®* 'aR 4?{8 
a^c^ "sitata ®f® ^ata 'sitraaa a^a 
^rar^ 1 4 ®Ra q:ca Rata, ara acai 4ata 
caa 4 aiii faaR afl^c^a ^®a itata 
4 ra at® a^aata 1 ak atfa’F c«t%r® 
a'^ata aarat Rfa c4ffar®a^ ^rar^a 
at^lafaaJta '«aaitar«pa aa caraf '^aaa 
5r?«i a^raa 1 RaR-aaa'ai a«R 





f?C« f^Cf ^t?f C5K 

^19 C^, ^t<f sjta 

?i:^ fsil 5I-f^^t« ?F’«(t«f^« C’ff^T 

c"rt*ftf^«! I '«rf^ '«isf>T^^ ■«its{tc??i« 
?f^®i c^sr "sitsitcjfir c^^sis 

fsa^ca -aiNfcwa a^fcf fa^rta 

I 

^caa^ ^^\^ nia Jifia fvfCHa ajaatc^T 
5TC? ^a. fa, fa. 4<a ’«'iia. 'fla-Pr. 
na^’iFta nt"r '-fca c-fa na*fa=ta caa 
^ata 'siti^ft aaT'stac^a Icarta 

ca^^iM ’^l:^l R’^c^a fji^- f^ca cac^' 

1 aca a« ^fasH^^ ^b?HI, f^'^ 
^^tcnia faaa >Tta a® fai'a, afar f^aca 
^aataa’taii ■'«»tl facat ® 

atata 'oiHfa aftf&afta k^ffa ca:<f 

^tas araafa, fat- 

fa'stacaa “cafa lifcsfa* ca'catRn” ^f^ 
atc'sa "siMta i Newt’S '^jt^Kcacaa ac«r 
caai ^ata f«Pa 'tafa'^ facaa, asfafSa 
aa^caa si^caa >Tcsr caai afac» i ca afcaa 
cat? atata a^ca 'srta^ ^c-^il '^tata 
>T?'5C?a c?t:a c?tca a<i ca^ai i aafc^^ 'siHi 
r?:^a, f^^ aafaaca c?ai cn^ ca, '^si fa^t^ 
ca\f^f 'oi^l ^t«i "sita r<Fgt aa i a°1i§N-'fla 
f^ aaiita «if5Hc?iaa c?ai a>ca ^^tac« 
nta*)ta, cafa 'siaitacarai aasc»( «iiascatca 
«irata faa^cai cac^a ; 'sit^K fit'^sisarQ 
%aata ^ca cac'® atai ^ca alfS’-^ii ^tac® 
ntcaa fa, a'ca ’«rtfa c®t^ cncaf^ catc^ 
f®alB—^t5t<c?caa, '8iaja' c?aa iJaai a^Hcaa 
•fla^ ^?ta1«a fi'sptfa'stcaa ^ra"<F®1 c^a^^t- 
^caa I '«tt5t'^c?a '«<ta6 acac^ia—‘(^aca 
W'fl cfen*T|5a'« ^tata a^^a*! ?a fa, ff^ 
fa^caa nc«f caa^ita, c®iata faaca 'sitaai 


'Bif^a a® I ^a^a* Um c®tata 
afcac^a i cH^T^Sa c®tc^a a*a c?ca 
faa^ ?a ^wt«> ar^st^a ^Ttn a^ac® ^ac® 
ac-a cncaa ca, ®ta i^tc® af? c^ta cl^ 
^afaPra atca? ®f^ca c®tatc^ f?ca fac?i® 
at«ata at^tar <Facaa i c®taN 3?ca ^ij^atfa 
«a!Hr® f®fa a^ca cnc^a, aaK a^ta^ ^fa 

^ta aifcs^ f’rca a^at? r?ca ‘^a, ?ac®l 
c®tata r®fa fV^ a^ac® atacaa i 'sita 
'artaia m] \at^?fca'« ®tc'F ac«i1 ai, ®tc® 
atatn ^c® ntca i” 

naf??^ ar^^ra^fi^va c^a^iJa atc^caa 
ac? '®iW^c?caa aata4a® c?ai afac® 
c’fw r®fa 'sitata acaF ^if® a?a aja^fa 
'-fca at'f^ta afca aacaa~“at^ aa, ^^t"? 
s^cai ai I sfffa at^? t^ffs? a>caflata 
atataRa arR ^atc^ Rai, ffg ^»fcaia faaa 
fa'Sarcaa c^catRa ^fatat ai^ca atR ^ta, 
ca ^fa '^tca^fi fa. isitR af? ca 
at@ vst ac? atff, ®ca R‘t>5^ c®tatcf 
aiftaj facai i” 

f®ar5c® Ra'HastC’fa ^ifif®''tcf 
a??at? ^tRca fafa acataa fca tc*?tca 
ffca ‘flcaa ^tafa aca 'iif a'^a ac^ta 
Rafsr' afaRa c^’ca ca, 'sftata <5t;Wa^a 
'sifb'tfcaa ^t®t« ■sftcai a-?lata m^ai 
's c^^^tc® «irra asr fcaR i 

t^ca«f\® 'iiffB ®tat? atfI 'sitcw, Rta ata 
fafa si atwja i' aatS ia^caa ^It^ 
f?ca ‘iiaacai na1a*ta ar®ta sraai' RcaR, ff^ 
'®(a^a «i<K «fat? atcf la a®J®1 ca 
'sitala ^acae a^c® atca, ®i ^fca cf ta f?a 

Q ®tra fa I CfcatRn ate® ?i’-^’atcaa 
cB^fa faa-a ^'ca aaa 'siffa ^^Rfac® 'siRfa 
aURfla a*5tc® «ita §lBcai ai aca ■stfs'sii 



WliT « i »'n 'al 


f sitf ^^iji 

*if^?ii ^|■’ffH <iifnc9 

f’^^n 3Tc«"' 'sirnf^i Rc^fc-r fncw fi’ft? ^tsr 

'5lfBt^C?^C5F I f®R« '®fN'«f 'SfiFH 

^^(cs\^ I C5^| eeic-xg «rl*if^ 

c<<c^ R^it® ^t3it« I 

5F*<frt nc'iT ! 

new nc? I 

*1^5*1 =?v c^i:^ *ft"rcntS c«m ^rtf® 
c*«rc^ «i?»(R 5 *it-«9i cn«i 

RnfR^jf^ic^ii R^it« 
^si -ftf%c-t>Ftac«p f&1^ 

arcw I R’srr^^fcic^fl nc<i’i‘ffntcii 

CSI5tsit«< 5C«!Cf, C^ >r»l9 

^Rs!t« ^*l 'H?fl Rsi 
5?f3^T 

fiftftS'® C'5C$ ’ftil ^fif ?[r!i, '5lt?J 

^CSIt-e I ?l«fJ'»tSCNS« =33 

esRf^t^ ffjt^a i(«rr'o[s^ c*«fC3f 

*(t"(c*ft§ *ft«5i c’fsi I ^t3t^ ^ns’^^ii 
Retc^ 'Bisft?, fii3>-^ 

Rsitan:^" ■ntf? c?^t?r *ft«3i 

cn^ll nf}?pf5 

^ 1:5 ^^Rf-f’T C’TC? cn?f I c-t^ 

iiiRi:(^?i1 R’sfRsf^ic? sit 

C«C^ C^l, <il^ 3Rt^ ^3 ^ZK cn^, 

^•ic^i c<3c^ Rc^rn ?Nt3 'sitcn 

’jRtS nz<< *43^ 

^itertcffws 5ic«f ctf<ri ^t3 ait^t^j- 
?5tt*i I RsR 


Rcai^r <a^ 3C9I c^, Cf^til Rfl^fu 

’jawi RsRr '«[«(it’T'? 

9l'«H C*«lt3'' 'sit’TC^Sfl ^«3t* '«t3 

43^ ^tc=5 RR^rtR C*fC3 'sitR «^ts53 
'Sl^<ft3 «lt3^tC“r C^5f I 

R^R ^r3 3tf^i:3 

siRt3 R?lt*(, "SIR RR'« 

^C<F3 JJC«fJ "STt^ltC^ ck^r Rft3 

Ra ^3C^ST I '9^-f“(I^3 

'£f'*r»i RR? ^aftR^r-f -sr^Ri 

nR‘1'5 I 
3fitC^'3 

C’l'k^ c>f^ 3«5i1 '«f[*lR 

n«3j=??i tiiRsf33R *faRsf ’r^R c^^iR 

cn htl I «rf®3H c*n^ =?c3t gc^ 
'sf'jjtn^s itRrc*Rtc33 c?^i ^?ic« 

I w*R-'«f=®jt^ '«iwi 

i^sRc^iif 5ic3f c^«n ^33t3 m^y 

^C3 '5i«iTt^^ Jip^RRcn? 

*f3I’ftil1 aitiif 'srRtC^ RR C®C3f 

’ftitC«lJf >ff'5ftc«r I 'aitJitr^f 
3cn «r*«lcsit 'Blt5t<C?3 

« 'Sf^ftsr '8JW3F Rf 6tk»15T I 

^t3*f3 “'SIRR SIC^T '«rfc^, c^Rtc^ 

'BfRc^ =1^*1 ^wRsiR, ^R*l ^tR 

c»i3Rc«s wear wc3&Rc^ ^t^itaR; 

^«tst ‘flC'T ' 8 IR '»lRt3 Rf« 
5i^«iRR"f c^t*iR a Rc<rci|ii, 

^tC'® c^Rfc? ^f^it«fjR '«i?R ; 

'«iR Rc- 1’3®: ^R ^«rjr a, 

<4^"fRii aft^car c«*rc«F aistsT enk^ 

Rcsjfl arch's 9i3stJf Raft*i *11 

gtfe r 'sufjtn^ «itRci?t?ic^ •fS’iR « 



>lt§, ] 


wtiTfe»r v'^'s 


wt^itsit*! ’ir^r J^cJi 

«r*ft*r ¥tij*i ^tiil 

c3ft« "sit^ ^fiT c^^t*f f^'5rP[^jt« 
’Ttf^C-f’FfMfl ’fC^^'ftntW ^t'9 

fsiT cn^“'»(tfes{i c^if^’pjh 

’ftc®! 'ST'«f‘l 

'«iti>t^c»r^^?i I ^«fiT f«f% 

sfrs^itNjH c»jf®^jt^ ^z^im 'si’fjf’i^ I 
^^J^ ^rc’f C^Z^ fm lilCJT ^4c^ 
sr-Tt»i w nc^r^siN. 

I 'il'Stn 

^1 cf^fi « ’T^c^rfn«i 

c^caf I 

isvso 3]tC91 «lt^ta '5lt^^t*f 

f^«it?'-^t>ic« I fspi c’f’itw 
Nr?® 'sif«f**i fijwsi I 
'Bimn’F ^iH^tfr “c^(5it?i ^il« 

c«t*it^??r c*«fc^ f^*i3‘i nai f^cw 'iic>TC)| 
«fWC^ I 'Bltf^ '5lHl Ch 

f'ilC’J 'SltsitC’!^ CtfC^ r 

^tz^ '«f1"6<f f* ? apfSif ^C9 *lt^!f1 
Rh ’tcii 

nttfSil c'irc’F 

f^*ia*i ^u nt^' 

'»itstc<«f 'Q «rNta cJit^its 

f5ff^ f?C9 atc^m 

^%9 <(« %9T 

«f®fwc^ 'fum C^\^'{ ?c»! 1 


i:>vs« jftcji sufH? '«15{C^ *rc? 

■'®'<JI ^ftsKC'f’r «Ft»i'5f C^Z^ CVflsitif 

•fw c'fc’f 'sifsitc^ ^rfscfl ^jtc® 

c’tcw^i I 

cic® c^m c^c« ^t^ii 

^t«f Piia f? c?r cJi’ftH c^z^ i?5i 

ftr^C^ I :>ao5 'sit^ta 

^)t*l^ W ^t'Sf 

C?fC5T« 

I C^T^fsi C^C^F 

ai^ffftsr Vi!?t 

s?i c»(^fc»i-rt5f I ^c^tn 

Cn'stN '5tf5t^tvf< « |C& C^'SN, 

'sff? '®tst« z^z^ 'sfl«itcvfa 

I ^f<lt«l 

"litcvfa -H] c^rc^i, ^’f cfetoN 
‘C«F*1'«^ «lt^ ?’ 'Sita 'il'<F ^t?r 

ntl^c^r mw, 

C«t»itC‘f?f C«f«fC^ viiCJII I 

c^^t*r '§tc*fii ’Ftc?, 

‘c^hl c^t»itf ’tfif 

r 'Sff^Mti:^ f’tcf 

'«I« i: cnt^l ntJ? ’It^C'S 

^C«1 I 4^r«rH <S1C^I=!—“c^t*ltR5l C^FtW 

"Sltsitcjf? ^TC^ rI, ««, 

’itc^ ’r<‘fi c^t^itcffii "SIS?®*? 

•ftft i” ¥c&Wi?i c*fn 8hii88 ^Tf?i?;«r 



wt*T« ftwtir 

90 Park Street. 

(Circus P. O) 

Calcutta, 4.11.44 


49ic=s ’itfa 50 I ntfa 

aPial sife® 'sitfw I '«iKl ^fa 
affacai "sitHta fnw 

c®t>itc?a ^Fca 'sit^ra, fas'® ^t?ta 

^faai -vac^ *ftar® 1 'Bita« 
cJfJt I c®t»)tc«fa i%tPf ®it»itc*ra 
«fca »itsftc5i1 'sitcf, 5T^cs(a m ^ 

51C51 »IC5( L"®r*ttC5ra 'sii^^tvf 

a^afi I 

■aitil asfa 55?C4 ca“i ^t?i '®it^ i 
'aitwtc’ra ^^zr< 

f’lf>i*i1 

lf^»icai af«ia>'f^l ita^a- 

faaita ?ft®cast^a fa^N cat^i ^caf^^i 
^a*!. 'Bit5t<C'fa?:^ <Ptaat^fjt^ iafsasjt^ 
^csicaf 'siajH^ ««ft^1 fa’s}faa)t«icaa 

niT facat’T ^ai i 

5 ;caa faaa, “(ta^fa^ 'sj^psi^tc?^ ca^ 
fjfsi as^^ta a^sr '-^ac^ ntcaaf ft ^iia^ 

5ft^9^ '5fa>ra <5ri5*i a^casri 'sitft 
fasten ft’j'f i c>rl fatfra->r^<ai 

>i^ta a^caa 

^.cat’itajta a?t"ia i favfta >i^tacna fe^ca 
c*T ftsi *^®rHla '«ft5tac«ra a^sti 

^ata ca a^«i ^Fcaa, 'sjcata't fafti^ 
^laftieia I ftift ^afa ^^ca^t 

<iia^ Ji^t^ia »ic«r »!^'fi ^^ta^C'S 
^atat^l a»!t^a ('a^a’S acafat'stca -eiftai 


( a-n a^, >fa4Ti 

afcaaf ista aifs^pa) cat '«rR:^a aca 
ataii fk^ ca, ftsft at^«ii ^tata ftac^ ai 
a^«i aat« ntcaa ai i fti cafta ftft 
aac^ia ca, f^ft aaiatl^ i ®^a ’srat- 
■^fata 'Sta a^taf^a ^tac*! 'sii^cara ^fattaa 
ca, -siaaa «sf^caa aa 'sitb'ftcaa caa at^ai 
^tata atCtafasI aatai iflaatft ^atataj 
atii’ijsaf ftca caa ; ataa a^caa 

«ir»® ca >iiaa ^ars^tra 
at^«i1 a^3i aac<s nfcaa. ca^aa ftft^ 
asac^ atcaa, ®ta ftata i 
'sftbKcacaa fta^^caca ^ca '«rtfa 
arF^caftafa, r®ft $.f®ftft ftca :®caf ^ca 

'«itafc<F ’srat^fafc'ra a^rcsi aca 

aacaa—“ii^caraiS ft-sa^ aft® ^ca, ft® 
«ta '«fa 'Sitft ft^ft ^tata 
ftcaia ^aa i” 

’9tat«rata aataa—“'sitaft ft atacaa ^ 
^ta ftc'® i” 

'sitft ^^a a^aata— “srtbNctcaa «rt^(|^tc(f 
^a^ "sitaata "sitfa ft^sal atacai i” 

as^Fa a^ata a<tai atac'® 'mft ava 
'si^t® afaata a^ca a^al ^tata “atalaftair’ 
’jftasNtft aba) ?ta ®^a ^Jtat'Statcaa 
ft? ^aN ^1 ftaft'staa >5>«'' 
area 4afrftf« i ¥ca cnata 'afbt^cacaa 
^r^^tvf, ®^a *4itat^ate?a ^r-t^ai 
<iiaN a’^'f 'sjatft^ stca ft'^t ft’aftstaa cacaf 
i»4> jftcaa aafa^ata anai taf fa i 
'sitbtacaa 'sitata "sit^ata ^acaa i 

iss® atea '®?Fcaa ^taaftfjta 
c»if®«Fjta ^easf cacaf« dr^«i ^acaa i 
'saa cafta as^tl sacf, ftia^cas^ai 

'sic5ic^^ ^cai «sr^ca sea cacia ^a 
^aftca I ca ca^ta «iiaf^t;aa acap ^itsftcacaa 





^J8! C? 

^C*^1, ^tifJ ^’arC!!? 5IC«JJ 
<11?^ I 

>«f5«ff*fl 5]!;?i;r 

♦f?it*ii:'<3 I '8itFt<c!f^t =^?!i:?i5r -“(ii^ 
f^^tniS Ft^lNN C^T?IJ'3l 'SftC? '«ft*lt? 

^tsfi <ii^{5 c?irj^?f—(^t*f 
), ^tc^l '«it*f=iiai ’Tt^c^ c®:^ 

C*lf®^Jt^ 

^mzm 'sit^t^r c^cf 

■5rf5t<Cift^? Sftcf C^f^lt*! I f«f^'« 

c^. 'SitfH *1^ 

^ig n*fl 'if^i 5|ff^ I ^rc?“r 

^f®ii cfitf^r®^ 

IIRi'SffjTigtr 

cfifPrc®^ ®^« ’®tKt«f»TT? ^i:«rtnt«fTtm 
^551^ '5it*itc^ '4’ft ^zw ^iB *fc?<r 
isiF r^z^ I 

'9^ '5i5(tf^?l C?f5 
f|9[ \1zm 1 

«il^t«itC^ srtJll 'fIT »rC'9« «ft^t<C?C’5il 

4®tC’15 

’«itf*(^T c’T, c’Ffii f<^n az^ P 
f^pf ?C9 

C5t*f^ *tfi[*fti5^tc^ 

^zw 1 c^t^r ^t5C*l '®t? 

^lf®(l|'*l VI^C9^6 fsf^ ®1 

=11 I VC91 '^tt^ ^t*f=1 

^c®1 I ^C<r 9C=lf? C^, 

■11=1 I^ICT® '^'tl *ic=l W1® Cl »Tf51 

fp’^ri wc® <rt^c5i» ®t5 


=irr® f®f=i ♦1‘1’tT 1^1 ®tc® ic*i 

=11 I ’ftfl’Ttfl® 'sf^^tl® 

f®f^ ^rci f5f%® «^it^®i I 

C^f =ft5C^ Jftc*n 11=1 

Clt*l1 *f^C®11> ®1=1 f®fl CSX^ 
I’flillxi itl itl I'll® f^ciflc«1=1 
r^lllf®!® ltf®C® I c=1 IICI 

4ri>f: f®Pr «it8i»i 

%i ^ra ®«v=Ft% =ic=it®ti «r^tf 
®ta*fa '®itita 's>84j jtIr ii=i 
’it’^tiff?^ itflfta ®t91 5^C^. 
«ifca ^^»i=itc=ia ^t®i, '«ita itf®a ’ttn ^rtc® 
991111 ^?rtf^C=F®=1 ‘flilB =1*fc®1i 
^1=1 f®f^ ®ra ^rfitcuni itf^iS 
-aisr c=ift=i f?=?[2r«it=i fnci lt?c® itt? 

*f®c«i=r I ^ta 1® ca\=ifa *fC8f 

aiWcia aff^c® 'flC’T '’itifcia ®tt^i C’Fta 
atf^ c’lc®! ®tt® 'iici it^ata ^=51 «f^t"r 
afic^ia I ^tcia >rc«f faca a? ^tc=i 
a=caf5, f<Fi ®t«i atf^a lit fa "fta ^k® 
*fffa fa I 5 {®afN ®tai atai ?ca facafcia 
'Sftattifi'a atf®fSc^ ?ja^afcaa 

®tfl fica ^tata ^ratsfWa ^tcia ^atai 
atffc® =Tfafa®®tca feci c’tc^ia 1 
afai a^fc? fft^a, fetal ^sitata ^ta 
R91 c^fc^ia! 'la’a 'siif9®a fetatc^ftc^caa 
aai fica '4®Bl a^^aa ®ta caa ^ca tia 
^fa1a®i I ita^a ^fanta^aa arc?a *ra 
^af^tata aai ^tc^a ca '^Tat^- 

cia 9 f^^ata9 ®aa cat ^aii i fetal 
fac«fa atffec® ftca 'fleas 'itstfaa' ^a^l 
ai acaa ®ta ai na^caa ^f^r f¥ca cncaa ai 1 
iK *ra®tfsrt a«aa ^ca-?[:ci ^aaaft^. 
3lf®a®^ ^:’aM®Jtn ari^Ftia^ ^»8i atcaa 
>t ac®aa cnt^a'«t» lai ^^al5 lucaF 



b'SS* Wtif«^ •*! 'af aiW1 


cm I «itfs 

’tII«f c-i^ 

m c«f«n ^c’lMi-c’f ^:«r ill'll a 51® cw 
cn«! I 

<flC>l^ 'SftM'Ul C»f^1 
c’t^tsi ^Tc«f I 

c?«rqf5i, ^t5t<fc?nii 

51^51 ’ftc^il 'S^CSII 

^t^tc>r3 'St^ltetw C^ a!»i« 

®t9i*ft^i «rf^^tvr I 'sjtii 

I ^15^ ^c«(T^ 'ill 

^c'acw i” 

C^1 uq| 'Sl^^l, I 

'£fN Pf-ptilf 5t»T C^ll I 

>1^1? cm il^sf liisif^ft^ 

“Standard” ^Tff® Cm 

« 5F15 fiia ^C5 

‘ilC’T w ^tl%, 

c^fPr—f^fiT 'si^^ c^m ck^f 

m f tf?C9 C51C-5 ^Itsittvfil 

c?«rc^5T ^u c^f^it*! 
=T?ici!r—“'iiffwsi c^t»(ttw?i 
i” ^rfsfS 

c?f? '« fekw ! 

^t^*fliI8 f%f^ fiff? 
c«lt«( ^1 m m 511, C^5f 'il’P ?^*I 
I nfesift5f8 ftf^n 
cm C^ 'ai’T’51—caf f^r^T 

c^csftc^isr I 'Brt*i8i cm '«Tt5i*«r «r^H 

«Jt?f ^«1C^5(—“(Bltfl ^Sf^ <i) !Sf?tC^ 
511, ^^51 *iwl C^CF 

i” “^c»ir8f8 'sitJiN f^f c’l’TwICta 
fV f ^»i'« 'ell ^t’lrc^fs ^1? f^n I 


C^t*l!l1 ar^tl C^5r SJC^ c?t<n ‘^t’li «tl 

^51'Q 'Bit’ll citl m l’ f^iai 

f®*ftlw^C<P af'tf^c^ C^tC^ll, 'SfWl 
•sftcnw «it^t®fi i” 

"SI® >r»lC8 ^elC«5l~“f|'^^]t^ lill CTf'9 

'5f*rC5l? ’ai^JltCJ^ 'Sltsiu^fil ^*<(1 

51^^^5i eit« 'illl ^T^I I 

C^t^l^ll ^'Q I ^t^1 

'Q’ftCil? SfCSr *f1 5ftffCl 

^i:?i ?irl r 

»!tw<i fptfi 

«Jt«f «rt’3 ’ICS ^^^T8\tC«F 'tts 

Sk 5|lt ( ) ^ts 

''?)^fif511 '«infs^*l fl*0 '5It^ 

f41 ^l^fl^CSS ^tsfl 

^ts f^cafc^ S3r Slt5f ^SC^ "^its ^*l^JC®lt^ 

^rcst «f*im ®fr5in'5, 

‘■'Sisitif f«f*IStSi^ ®tJlt8|5i’^?ltSfSl 

CS51 vsH 5(11: i” 

'Slt6t<C?CS<l ^lS^’ftf51 *14 

( a ) 

90, Park Street, 
(Circus P. O) 
Calcutta 
The 2nd April, 19 0 

My dear Pal, 

Your registered lerter containing 
questions for the 1st M. B. Exam, 
reached this morning (Tuesday). The 
meeting of the Board was held yes¬ 
terday—and owing to this unfortunate 







delay in receiving the question they 
could not be placed before the meeting. 

I am very sorry it has happened like 
this. The Controller’s oflSce might have 
telegraphed and given you more time. 

The dates of the Orals and practi¬ 
cal arc not yet fixed. They will 
probably commence on the 2^th 
April, 1940. I shall ask the Controller 
to inform you as soon as possible. 


Where is now ? I do hope 

you are both keeping well. Is your 
wife likely to be in Calcutta about 
the time of the examination ? In 
that case my wife and self shall be 
very glad to see you both. 

Kindest wishes to you both. 

Yours Very Sincerely, 
Sd/. S. C. Mahalanobis. 


Prof. S. C. MAHALANOBJS 

ri 




Barganda 
Giridih 

^ ? 0 ’ ^ 1 A" 2. 

^ ^ wvjf* ior 4 ()Iy i 

I ^•irjr^r^iT ■jpvpy iiyfffTSJl' \ 

(»nnr ’>nriirQt'tnri>rn^ ? £JT#rc»' 

wri*ri»*»r 2Fi^^aT ^njwr 'j^v^ 

X jjirarpir arr -amw 

m • ^ • • • 

j3y^* or irq*^l %rrr ♦mr 

Its I AjTStfa»pr~ xr(Tt^i*r-r— jjTNnnir 

€5^^ p* XT ^-^xr [ 

IT ^ ^ afr(^w 

ok. #mtT^ ixran^T \ 











i.f 


^vsv 


(«) 

Prof. S. C. Mahalanobis 

Barganda 

Giridih 

20.12.1942 

c^ci?3 c^f^t >ii«rtC5r 

c*i^ ^5^ ate® 

c^e^fsjsifsf I faat'sta '5ft“5<f faatc^r 

'»it*iai a’ft I ^tac-n ’sincaa 

»ii5r I 

c^taai JTa^e^ 'ait^- ? ^atca 'Sftf>fai 
c^tate^ fHf«rc« *ftfa srti— 
castatc^a ’aaa ’tt^c® 

^?iit%l ai ‘srrsat c«FS(a «ftc^5T f 
itf^ata *ic^ c^taai '®rtate?a 

at^ 'sitfu^t 'sifif-w i '»itaai 

«fta^ c^T afeiai affV I ata 

'Jfta ^f^ata ac^' i '«itata a^ca—ai 
c^tafasf—^t^l ^Piata ’^nt’t *j|5ca fap^i 
8ftfa ^1 I 

^pweafa «rtsita f4a siitacafe^a aaa 
f¥? c^tfe ^e^Q «^i 'srtafa a^ f^rai 
c^taai ^ratl caa aea caeai—“afifi cft^ 
^t-fi ac^” I faea <4^ 

f®at5ca%c^ aftra^ca c^tc^i—<4^ ^tata 

«fteaa i 

"siteai «rtc«!l ac^ia « ®teaa 
—c^tatcaa ataata ^e?e-f « ca-ft^ra 
c*tht? I 

(^t;) 

^^ataaar a^»ifJifa-f 


( 8 ) 

Barganda, 
Giridih 
b9ii ^aiKi * 

*raa assiJtaaca?. 

c?TC?a ^c^ar, ^aac^ af’iTt^ai «tf«ai 
atc^ a c^Wca? 'aitateaa ^^laa 

'99^t»iai 6 ^fat^c^f^ I faw- 

Rai^^fa® ’jaeai a^.’teaa ^c^a §na 
^t<3a aiSatc^—"SI ^tfac^^ Ri^faai 

I »i^ea f% '5ite^ i '4’i 

RRiai ^natcaa eaea aNi atRtai 
'srKai ^fa, fit^a ’tcaffaa a^ra^caa 
'sia^rtea “fff^a i 

^hl ^fa cifaai «iti| i 

(:®fata a^t-ra c^fata's c^a=r ? 

^t?re*F -sTfafcaa aaac^a «ir®at*f=T '3rtatls i 
'4afea ’taa ^af: atRai eRiatc^— 
'srhari ?a ($*ntfaa Rpai i af5F-»rtaita 

'si«ta 'Q atai '«fra «rate^ ^t^i 

^rfnese^ ai I ‘11^^91 a^ai 
?a—!^»rc^a ^s^atRfa sp^fi <aTfaai i 

a^R^r aca ar^ ate^i ^tata 
aeaa -arar^^ea at^t?® ^fla^fS ^r^tas^ta 
’ifai nteia acn ae^r caaf^ i 

•iieaatca ^’Pcal ^raas atistcaia 

«i®jt5tca ca fana ?ea Jraa? 

^t^^tlai «ff«atf ^acii 'sfta ^ta 
niacai '« m nt®i stfaRca^ 
fapp?* I a^caar Rraa acait <4^ 

fa’lfi ?:ac^ i ^TfRsa <4 

fa^a casit ca ‘a^^teaa 4ai' ^1 c^aai 
fa®taf^?ai aesj at^i ’T^jI caaffjftar 
’r:«F arf^ atPr aa Rf-reia ’tartraf «rta® 
acfta:—ai ^Rea fafa^? ant’'*r^<a Rat^ 





^fiic=?i 'fit ^JtntaiJi c?t«f *11^ ??— 
afjfc^ii mw 

Nts «ltCJ? I 

ft’st^rr^ 4 c^Jtii *(rsrciisf 
'«rf*(tc?a cfcn^-—^<<[1 mz^i 
?c^, ip^ >i^II c^t^i^l 
m ?«I ^t»i^j '«nfi:?[w w 
ni 'sitf^, «fHi C^t*ltC*f^ 

«ir^4rf <FM pc^ ^tl I 

>TW ^Q I 

< mi ) t^nf^fear 
(«) 

Prof. S. C. Mahalanobis 

90 Park Street, 
Calcutta 
10. 6. 1943 

'STtf? I «lfr>TC^ I 

>r^«i <jt*frc<i?f «^f^^ 
w<© I I 

«irfHc« i 

«rr«*ii *11 cp*i^ 'sifci?'H ? ^®rcif 

I 

( ^f: ) ^l^C^t«f5iSf »|P?lti|f^-r 
(*>) 

90 Park Street 
(Circus P. O.) 

Calcutta—17 
15. 6. 49 

c«t*itc*ra m ntitlsifsr, 

I SI'S I 

rnc»T*iitl 


(*>) 

90 Park Street 
(Circus P. O) 
Calcutta—17 
27. 11. 49 
n?l»( 

*11 (©cjf^icas *fi i 

^ifsits ^«*r*T 4^{8 ffs? 

C'P'tn -Slfj^ I 'ait’tt^t 

fscw 4 |i4i 5 >f5ii— 

c«f»it3 fn>fl*(t^i 6 jfN«>>rft5F 

Urs’fh’isr 

5f« ^r*I '6 f>wsr oq^fCJT 

C®t*lt<f 

'Sft*)^- nf«C* 1 “I*r I 'aiHl 

4ff?i c*T ^r?J *111 

'«ic*t«p '«it^^i*f <n« ( 

f^c^rsintt 

(^) 

90 Park Street 
(Circus P. O) 
Calcutta—17 
10. 3. 1950 

*11 ^■It, 

^c*i^r^*i CN»i»ii?:*ri9 *itl *it^ I 

C'®l*mi cw «rtNt4 m 
«itfl I 

^9:n srrijsr^l c^tM^l w ^fSw 

c^fcufeei c?c«r 31^ ^ifirsii i 

'sitf*! f^c9f c^f^i:*!'!*! ntfs w i 
f^C^ c«f*l!11 C4f*(*1 'Slt5 

art^tc^ ^4 1 'sit*iN f*i«tl 
'sf’fj I '«ntc55 ^z^ ;g5®9rP5i'‘5 

I 

c?i^t^4r*f »i« I 



wW’P 

ib-iJl 8^1 Nt& ( >^‘"3 


»ftC9l) Sl??lt5fpl-r Pt^?^ ar’5('af?*f 

I 'siWc'ffl W6?i*i 

*f?t"tc^^ ^*rrai^ 

cmU 'srtc^ i Pf'stJi? 

^tc^i '®rtPi^i '<^^'\^ 

Pfn^ ^Piui nP^iP^ ^ I 
Pr^fc»fc^3 ^-t-f^ at^»fsftc«fs 
*fpi:5ifec=i 'Bips^tf^^ I f^Pf 

(Calcutta 

Boys’ School) ^f<s I 

m *f« sftcjf ^?r I 

c^isjpar c»Tj!f9 

P?lt5lC?^ Cil^^if (Rector) I 

r«Pf Pr^cw^jc^ '5i®j^ I lilt 

P?lta Pf^C?C^? «lf<® 

^’sfCifj %siif ^?ff!r 4r‘i'«r9itsi c»T5r, 
c»rsr, 5iu5i5ri?t*«f « ^cnar^N 
»i^s(?ta I *itc*ip3rc’ja 3r*fa iflt ^fc^f 
’TfW PPl® ^PC15^ 

«rp5 tl3F^tCif '»rfC5ll5Jf1 t®JtP 

I lilt Pf^C?^ 5til ■‘Ft^ 

*15 Pf^C?’^ Pr[5 '?C5| (City 
School) fm I pjS ^c»i 

3T*i^ ^tc'st Pr^t?^ 

(c5F-f^Biisr?i ) 145^^ si^P^ffsr 
’[‘itcw ^t^'hrf'® i PfiB ^’fin 
^c^insar '« ^nff cfm9 ^*i3f 


pfspcvf^ c^ifssar U'i 
5I?t“fC59 "air® Pr^ PffC^’l 

prlB ’gsc<?13 lil^^il fiH %»15r lil^l^ 

PffB i^tc® nfl’Fts 

Pff C'f^ iilt*l^,%® (General 

Assembly) 1 pT'fC?^ ^t'f't 

csf^Tlca?! 'si«(j9cs(?r PsP 

t^^fsr ^C9^iB ^^31 C^f5( I ^tf1 «P^1 
Sf?:?! «lt*lpf S I P»tc^5 

'qjfjt^fi^ 3^tC?=? (Mr. Hamilton) 

Pf|'C«f^C^ ^Pc®H lil^^ lilt 

C^tif psf fkf Sftt I Pf^C?^ 
^fal paf^c^ 

«f^s ^p^tpc^i^r, ?ft?i CTfP?n ’T^c^i 
'Bf^sj^ '®ft“6^Jp^ I Pif C*f^ 

^Plft« nPP^ I ‘p5?J 

t®JtP ^tncar p5p PfP® 

PiPc^sr I 

C5fSites?! iflC’IS^Pl ^tc® Plf C?S csif^sfll?! 
Sft?!C3f FS I C5lf®Fjt?! ^e?iCW pff^t?! 
'BfSJSS? -fPsI p5p ^^tesf p9!t^ 

^rss( liis^ lil^sissi pilpsilsies (Edinburgh 
University) f^p Pl%«,3f1 -Ttaf ^SlSSf 
^Pe^ «fts® ^essf I s^cssf sms PP«^’^1 
-ftar '»isjss sspsts *fs PsP -rtflspwtsr 
(Physiology) ^SJSS SfCSSf I mf^SSl 
’fCSSTPltCS (Research Labaratory, 
Royal College of Physicians) PP 5it 





’rw^‘11 ’IM 

^wsr iUVs *fc?r f^fjf 3w«i c»rt»rt^fBfl c^Fcni 
(Fellow of the Royal Society, 
Edinburgh) I 

«l^’SR (Reminiscences of 
Edinburgh University) 

*tcai 

’1131 I '5r«(i55r 

cJiV^tnt 

f^C"fn«tW I 'A 

r??itf*-t ^I'vs I 
‘The foremost figure that stands 
in my memory, is that of the ‘grand 
old man of Scotland’. No one, who 
had not seen this evergreen professor, 
would be able to form an adequate idea 
of the grand personality of the late 
Professor Blackie—apart from his 
profound Scholarship, Scotch to the 
core—you see the Highlander walking 
gleefully along the street with his 
tartan plaid round his shoulders and 
his silvery curls streaming behind the 
ear^ down to his neck, now stopping 
to speak a kindly word to a little 
street arab, again pacing along, 
muttering Greek Verses to himself! 
Who said Blackie was ever old ? 
Something must have been wrong with 
the man who was not fired with the 


enthusiasm for manly sports which 
Blackie used to infuse into the hearts 
of his students. Was there another 
Professor who loved his students more 
and was loved more by his students 
than Blackie?’ 

« 

"Just the other day, my Alma Mater 
mourned the loss of one of the most 
brilliant teachers of Medical Science 
in the death of my esteemed teacher— 
the late Prof. Rutherford- It would be 
wellnigh impossible for an outsider to 
understand Rutherford rightly. But 
we, who had the privilege of being his 
students, knew him well and we dearly 
loved ‘Bilirubin’, as we liked to call 
him- His very idiosyncracies and his 
mannerisms were dear to us- For 
Rutherford without his peculiarities 
would not be Rutherford. But his 
heart and energies were undividedly 
devoted to the welfare of the students. 
I could talk to you a whole night 
about his funny little ways”. 

* * * ♦ 

"The Edinburgh University with 
its venerable buildings, its time-honou*- 
red traditions, its charming associations, 
its youthful friendships has left a never- 
to-be obliterated impression on my 
heart. The moulding of character 
by the personal influence of great 
teachers, the kindling of intellectual 
fire and awakening of noble aspirations 





in young minds by the electric touch of 
giant intellects, are indeed the highest 
mission of all great educational 
institutions”. 

^'1 I 

'si<r3fc^ r^c-R i 

JTt‘irsr >Tf?r^rnt^C'©if; ?{53t^ 

Rcsf ariigif m 

wta ( Photography ) 

I « ^U] 

toil >r*[f« 

r^c-pj >rr«s^‘ n^«Fp? I 

(University 

College, Cardiff) >iI^fS 

•5[flHC«<l ntf fn^CtpT C*l^ 

*fC? I nc? 

Sfsltll 5)ft I 

I 5Frto pj’sirwr^ia f«ir 

I f^Pf f^5ft5r 

w pPTl^ 

Pnitff?^ I ^fi^n'T «t^- 

'« Ut^l c>il 

f^*ft? (Address; 

“May we be permitted to take this 
opportunity of conveying to you by 
means of this brief address, an expre¬ 
ssion of our good feeling towards you 


as a Physiologist, as a teacher and as 
a man. 

In such a short space, it would be 
difficult to epitomize the many excellent 
traits in your character which have 
made you loved and respected by us 
as a body of students. 

During your stay in Cardiff, you 
have won your way to our hearts not 
only by your marked ability as a 
teacher of Physiology, but also by the 
kindly consideration which you have 
shown to us as students of medicine^ 

In addition to this, you have ever 
kept before us a high ideal of the noble 
profession which we are about to enter. 

In conclusion, permit us to express 
our hope that by your wider sympa¬ 
thies, by your deep understanding of 
human nature, and by your keen sense 
of the nobler duties of man, you will 
endear yourself to your fellow country¬ 
men as you have endeared yourself to 
a body of British medical students, 
who welcomed you as an alien, who 
loved you as a man and who will ever 
think of you as deserving of the grand 
old name of gentleman.” 

^»o ^c?c"r 
w csli I 

sfsf (Sir John Woodburn) 



j wt«rm >8® 


c4f5R®^ ^ 

^«5T f^^tn ^tnsr 

5^?ii 

“c^t^itc’f *ft*it^ «^r5r «rn»r 
m "sitPr ^:Ri 5, ’«rt"ti 

cst^itc^ stsi 5t^ I” 

’T*(W ff Jf 

'«i^=^tif ^ca^r I as’lc^i 

c^Hascara c®?/^ fai-fa^tca 

nfasa ^a i ^fta a'a^'ftetara 
Pf^tacaa ^a^afa nfasa i t?ta 

^cat a5a'*rt5rara « g’sfsiaf 

casMaPcafa 5 ^^ ^arl ataa^l Offta ’ff^-'A 
fn'jmaa faatf?[a ?ai c>il 

siPratl caa^a cmki ^sfa^tjaa a^at^ 
ca^ fa^tt:^ %9 |jt af»iai faat? 

at^ ^a I 

>S’^ ^rcaf f^^caa ’jaata atf^% 
naa ascaa 1 eit^ ^itc^a =sa ®ia ^®at< 

faafc^a ^ai sfaai aPr^l ca%ap acaia— 
"«it*ffa (flafSFa ajT^sffai ajfecaF faat? 
affat^tfa” (You are going to marry a 
distinguished person) I i<i| a««aca fwj:>faa 

aftJT f^^cataa faat? ^a 1 g’jfaar c^-ra- 
5jara ^<tiat?:*fa '5» a«.’ra nca ^t^ta 
^Btca a? »iatcat:a: «i^ faat? 5T*^a ^a 1 
faatc^a *fa a«»aa fH^af^^l- 
aca[a ^ci? (^<eatf^»[ ) at^r an:aa 

^a^ is^ir '^Ircaf 'It^ta ^rafafa^ ^c?? ( >• 
*rt^ ) naa a^caa 1 ^?afa f^fa 
^tcat at>T ^fat'sa 1 

c«rPrc®aft ^mw ^ajtnca^a ^tcaf 
fa^v artaFtaFt^a a^ ^tcaw ^rajtnrf a 
f^^caxaa fana a^ aa 1 war ^ota- 


caHj fiwa f 32 r%*rjt»l aai:a»! (Principal 
Hornell), ^ajNaf aFtfaaJ^ta (Professor 
Cunningham), '«rajtnaf ^tfaaa (Professor 
Harrison), '5iaTt*faf (Professor C. W. 
Peake) ^aaa '»rajt*r^ 'eat^'saK 
(Professor W. C. Wordsworth) I ^ajiaa 
5 atfawta Pf^ac^ 'sft'^aa car?aftatcaa 1 
fa^itc^ ^T?fa^ f^«ta tfca f^^aa a*ffa- 
atca ata a^faatf^taa 1 c«rfat®^ 
a^iai^a afaa'J^a ai ^ 9 f^-ataia 
'Sfajtaaa*i a^ai cacaa aata'f a^c®a 1 
c 4 ^c®^ aFcar< 5 a caata caai:a^a\ (Baker 
Laboratory) ^TpAlira aaca ^aita^ 
«faiKa fa^caa f^aara 

^^ai fe?ta awl wcaa 1 •staca 

fa®5iraa (Botany) '€ "ttatafawfcaa 
(Physiology) fawf^ "^tia I 

aiaa fa^cacaa fac-rawt^t^l fa»^ 
ca, “ttflafassfcaa sf? ^alS a"®! fa®N 
wtaa l?ta 1%^ wt«JM c^h '« 
«raataa wcaa 1 wtawaca "saa cata 
(catwa^xf*! wr*!^ aj^«) nt^ia^arfa 
aatw fna'tata ^pfaata aja^i ai 1 fn'^- 
caa^ a^siaa c^tfac®"'^ aasa -ftala- 
faaata fa^ia ^caa i pf^caa ewfa- 
wtaiw waita^ii afaara aaia af^- 
atcaa. aa fa®tafaT[ a^faa*! « wwt® 
auatw ajf^a*l atClafasata fa'sta 

nfaa^a wfaal w'siw «itaf%ai alatcaai 
f^fcaa ai a«^aa wta C'Sifat®^ wcacw 
iaajt*rata attw fa^^s* fataa 1 

i»«s caf^w fatfa^taca 

®ta^^a awatfaa^ fe«*aca (Darwin 
Centenery Celebrations) caffafa wfaata 

Wftan it^ai wfawtwi faifawtacaa 



Wt 3 f « fwts! 




^88 

^Sfsts 

I JfJlCf r«f% t^<?|JtQ, « 

'«rhift«»ijtC'a« •tfli^si*! 

’r^»i c«r%« 5Ffa5i 

c»r<rt5T^tw '«i«fjt*t*F^'8^?f f^?S 

?5r I ?itar-'ra^tC3 

C^tfsTC®^ ^^Z^ <3I^«| 

ns >« ^<!.nif 

^z^w) «t«rR 

%9iiri fnfw f^’^- 

f^9t»IR9 5Tf5^5 ?!<.>[?[ 

%9iJi I r®f^ >»»8 f^'5i- 

c^wt iii^«; ^9'ih 

-ftl*l3- 

ftwtcsr? '9tl5C’Ft^?f 'ai«fJ5p 

(Board of Higher Studies in Physiology) 

iS»o ^^z^ ba^b- 

I f«f^ f¥raF«»l^^Jt91 

cnt>ft|{8 'sf^ >r'5t*rr® 

f^z^ >a8» 

ftc»!5n ^'ab' 

ftwR (Indian Science Congress) 

f^'stcn »r5t*rr^T I 

^5>r ^K»ii 

'e 

f^fjT »ni»i 

c»it^ic<r 

c^, «r®r^ ^nt^nr 


I 'Bf^ f? (Music 

of the Heart) 

c^, 'iRsr ^Rtf 

f^wfcsfs 

StilJf 5ft^ I litis «f^^t^tc?i 

=fR^ ’i:*!! b9»b t^U'? 

I ^?f9 PJW 

I 

“If you apply ear to the front of 
a person’s chest, rather to the left of 
the middle line you will distinctly hear 
what I have called the ‘Music of the 

Heart'. As the living pump works 
steadily, with each stroke you are 

told— 

‘No rest that throbbing slave may 

ask 

For ever quivering over his task.’ 

It is the audible sign of the life of 
the heart, yea, it is the music of the 
very citaJel of life. 

* ♦ * And all this work is done 
merrily—singing lubb dup—lubb dup 
all the while. 

Blessed is the mortal whose heart 
continues to beat within the chest 
tuned to the proper music while he 
works through his alloted span of life 
for God, Humanity and the Father- 
land.’’ 

a:*«fjt*rt»fjta, ^a ®r’P?l*f5ar aai. 
■sa 5cat*ftajta « ^a ^f^srsar 

ata fn^cfac^ facia c^^^fac^ai fH^- 
caa ’*111 aac*! l^ft^taf^ijS lal&lS^ch 



wti, »8* 


f^^ri 

'«r«fTt*r^ f^=ra3r=iN cff^ i ^ ^*irj 
<f^sf53r ^t?tc»r? <si^{ 

^tBti af^ft-r^ar >2rt?i^ cn^tc*? 

I 

'slNr^Wtn I c^m 

5f^:5iBf, f^ctlfiii « gt’j ^tf?i^i 

f^9t»iniil *ffl5T«!J( 5Tf»ir«>J I 

fffrs^ I f^fir 

4ftf^ ^ (Loreto Convent 

SchoDl) 'tfirf'fiT 

C'lt’T tefe 
afsr <4^15 cerr«^1 

fsrsf^r^ c»Tt 

^5 <fJt^5Tt5(1 C^lt^ '€ sir^^itn*! ‘fli 

«ff^§ti:5T 'srtPiii 

^f^<n cf^ c5V^<!t%, g^, f^sr^fg 

^^'^arsjK ^tf5i?rtCfJT i 

' 'Often ’Tt«fta«f 

gtni>r*fteaf9 n'stnfg i 

‘fl’ffrn nfnstfiEcnn—«itrn 
f5l^ cnntn—'sftntc^ gtnf^fsftcar? 
jf^tnfg 5^51 5:?c^ I 'oft'^ i^9!t*f I sfpf^i 
^ifJTl f?f?f ^nenn—ifl f^«ftgt^ ^t^i— 
?r*( ftm c^Fta nil cn cne^nnf^iftn 
'« ’Tfntienn 3ie«fT ^nntn'g gg 

fnntn i” 

ghinnteaFfl nenr fne^? 

ng^tn ^e^n, fn^n 
%nn ^'St%i f^fn nnn ntntnn 

^tmnntwa %»in, ntent^nm 


nneif "nagtg fe’.ncng ftnr 
^fn^tii nf?ntn*i orfN 

3f?t5t% ’?5t?p c«fftc¥ nent^g 
I t^tr® nt«ftg*i nntearn cthr «t|8* 
^n n'oT '8rtnf% wtntlifl 
cnenn, ffi f^'fcncnn nj%f >« ^nti 
nent^tenn wtm nn'stn nntntn 
I enft ^ntnni ^an 

cn^ ^na-ntCt ^ntnni «fnai n^en ton 
^tnnr nfg arcan i >iit«tca ^ smteari 
»fear fnnena cn^ af&g i 

fn'$e?a atn^, atfnari Pt'wffcnaai 
a^ f^tnn i ntent^^nraa Tr*w- 
atfna^l nf^nena fnn f^fn afata gt^a 
na afnatc^n i atnaf-atfn^tna 'Statn ^rfasai 
af% 'sfnal nan 'Oftnar^tg ^faatoi i 

>98a nten, «F<3Ftg 4toa 

'si^jfif ar^'i’Fea fat^ncaa 

-(ta^afa^tena 'arajt*ia^n*i (^t?tai 
fn^eacaa 'sji^g^gs srtg'n ^fg fi[c»pr) 
gaffs fa?ta-n^taa enn \ 

fanta-nifaa nt® ^t?tai atri ^Prai- 
f^enn, ent afatc'®^ ^far Ptfcntaa aatnrta 
«tfg afaii fntann 
“c^ ®tfn, 

gf^cBja aitntent^ 'Oftfal a^ra aena 
enVaa-?;^^ fnea^tai ^ta^-ain^a a^tNin 
^caf^enn, 'Iteaa ^f*r g^pam i 
c? aifn, 

^1 grtw 'a gf^T f5t»i at^ 

^^ta^n ^atna aw aifMaai'atea 
l^lSea ^nfenn, ^fa ^teaa ^wsh i 
ca 

^tiaa gf^n Itai ata«ita ^ 
fstar^a aea aea gffajf '€ <a:^<«tca 







[ H 'SI 


ci «rM 

»f^ itil ^1=1« 

^5fCJr5l 'Blt»r»f 35 ^ 3Rt^, 

cai^ I 

3ft<SF 3^^t5TI 

>3t?t‘fjl ^fC*! C'atsitl 

Jfaf^ w ¥3 I 'Slt^^tc? 


c^Wi c^titi ^i*ri- 

's^n '6 -rtf«i5 1 ” 

'Bits? ar^tf ’13*1 5ff? I f^far ^ll355\ 

3^3R3 Cl 3tr«f3l f»r3t:isr, 

'81^31 C^ ’33*1 ^f3 m\ i^3C5( «ff«- 
3f^C^ *ftf3, f3tf^'®t3 53C«I 

«rKs(i I 


laiirtc^Q? <2t^ti*i Ti f3i '8i<t«« njt»it^ 


^t5tf33f1 C?31 3t3 I 3[f^ C5t:3 ^ 
'8l*t3 '8i:3^ ^^tf3^t3 Sf'® ‘a|gC3f« 

lt3M'3t I«l^|g njt3ll3 

C33CSlt3f 51C3 ^31 I 3X53t3 -I^t5^3 
'$^3 ?“fz:3f ‘33f-“f’ ?3^C3 <a3 

•rf3B3 331 I ft3tn3 3t*T-WnC'53 

^3t3l C«ff3I3 «il| 3^?tr3^tl8 5f3^(3 

^*r3 <ii^ I 'Bim'8 tf3®i 

C'O? ^13 35 5C3 iHH «l3^t3l 
^3^3 ^’pai’JCa ^3f^^ »fl5F 

Cl3C9ltC^3 5ft3 C33t3 I 

3ta3f3ft33 «f3jt^ CWJtf5f3«Sf5?t 
^ltf33f1-f3C-I3« ®^3 fn It391 '5^ 

Hitt'S tr3®1 ^^tr3^t| 33, 3?'t'^C3r S«« 
|fn» ^3^C33 STWCir '6*1X3 3»« tPP 
^33^X33 3t?tX3J C3rtfB C3rtl5 3^31- 
C»ltX¥3 33513 C3t3X13—fifC^JX«Ff 
«lt3tXI3 ^t3t3I f3Xl3 3^5 ‘<13 f|5 ^33- 


(Island Universe or Galaxy) I 

g3if'« 391X^ C3t3ft3 '813^11 3Jt3t^ 
33f3^ 'Bll3tX33 ifS '9 'BI'J’S 3311 3Jtf^^ t 
'*si<t«, fV| C3|, 31 g'^1C'«3 '81I'1% 33 I 
55^3 i5t3t33 3C333t3 3'X3 i^^fX'QI C3 3i3 
'Bltf3f^ ?X3XI, ^1 3^X3'X3 <<1 ^tX3 331 
3t3--3i? {:3ft{B g3it'®33 Iw'®: 

^f?X3 '3lXII ^tX33 33*3C33 3X3T fll 
C3X'p 5X3X^ <113^ C3 3?t3X3 '2131^'® 

1X3 3tX*^ I 

3ft3Xi^3 3f'®^'9f3 Cltfe Cltfe 
C’H^ 33tt33 C33J33 3tX3 'fl'X^ f^3 3f? 
C3g!i^tX^ C3t3tC3l 3t3, ^tlX3 Clll 3tX3 
5t5fr^'9f3 33’*3t33 C3X^ 3X3 3tX*I I 
C3533fetX3r 3^ C¥t3tX3l 3tX3, 

<if3t3X3 ^'® 33"3C33 ?33'^ 3X3 I 
tfl3^1 Ft^f^3 ^33 3f3 3tfl 3X3 

3tX3f ^X3 C3 C33X3—5t3f3X^3 ^t3 31 
'StI C«tX3f 1X3 3X3 3tX*f 



ill 


<4^^ '!5t? 

C?^?! '®t?C»r C^^JT 

C^t»ltC»l f^5f «f^il C¥t5r'« 5?^5^ ^1 

—<il^ 'HIST 5t^p5? 

*[*115 c«^cT 515 ’res I ia’slifrsil 'sr^'^t's 

I ^f^f5 aif 45F 

'^n“^’t«> ?i njt?!f#i 
ft*r-irn«« ^tf»i?i *1^ 91^ 

«ltc^ I ^tc?a (Cluster of 

Galaxies/W<l ; '»r«fT'5> 'STf^fB 

**s 

^Cf I 

'sicg^ c^c=9 

«it»i5j ^1 c^5r-'®ft*itftf<f 59Uf 
<511*1^1^ c^sf c^car ^ftfi, 
'srs'sf^ ^fiitm sftf c^c^ 

5tf«c^5f \®^® 

5p3 I ^<0 5t^f« C’T^JST 'sit^'SCS? 

fsr, fln^aaisf^'Q c^*ifH ^I'scw 

^1, ’9^^tc*fii ^ii'9 

’Jt®! <it«n ^N, ^*r*it^t^i i^^lB 

cnt51 c^^c*r?r ntC9 5t^r® 

51WJ «ltCf I 
^t=91 »r<at ?l^*f 

I ^j(.2r ai^tt'S^ *1 
’a^ tl?r fl’t-arn^ ^fai^ai^f^a 
’i*i'8C9i ^1 cnt«ic^a ♦ftfe «tc?? i 

fln’afj'^Piw ff« %m 

Tjti ^cf ^j’T crI I 
^1 «tC'5JC’F^ ^*151 


f^r«rc?5 ?lC«fT ^'« 
'srt’ll^, ’ll fC9 >119 ^t:sf— 
^*tt5»ta Jii:<(T c'itc’fI -af^-fen- 
-ar^'sf^ c^jjsr I 

^{5 ^rt^cw, 

^t?it'e ^|5 5i5F3ftait5F ^ niteit^ 

I ^U c»int?it% c*i’?*rt»ii 

(Magallanic clouds) I <<191 *r9"^9C^ 

^rvff^'i ^9r« ’F^r^ itft*f*<r f^tc’F ^nff^*! 

I *3^^! m 'ofjtcQ tf»i®i 31^- 
si'SCq f^tfJt'-® 5?t9tf3’Ftl5 iff^nPF >4^(5 
fin-^n«<—itirn’^ c^c^ C5tw 

'«itc5it^-’i9 ?i:9 I C5wjtf«f95srt41?ii 

m i?t»i <ii»l-'3> (M 31) I ff»i®1 

f!n-^5rt-^99 # 'Bitcf, ^t9l 

f^®t9 5t9f?c^ ir?f^*l 9Si:9 1 4^ flff 

’fJt^t^ ^f§il (M 32) 49^ 

49. f^. f5T-^»4 (N. G. C 205) I ^{B 

nifeit^l, ^i5 ^n®rn«s9:»i^ 
'siJfC'Q tf9®1’ITM^) 49^ Alta'S ^llB—C9t^ 
isfg 9l*f-®f?f«s f9:9 ’5lt9U’f9 4^ 9(t% 
ft’f^ails I 4t99 ^C^JC’FS^ 
>5r9W9 '«rt9^9 'sitcf, '8i3itsf "aiti:?, 
^tC9 49^ *tf99t91J'S'—C9f®^ 
'qwetf^ 4f^N ^C9 ^C9 ^TCI C9C^ *ltt9 
91—C999 ^tc9 91 .3r^-fen<5r9'Qf«i enh* 
c^i^ *tt9itc^ I 

g9itC'S9 «Tn?ltn9 <^*1 

9f^f'®r«1 ^^9 459 cnt^l^ ^CW 49^4^15 
^ 9591 9fC9 9C9C? I ^C9 ’ti:819 ffn-W* 
Ufsi 5t^f«9 9ftf919 ^5^9 9^ 45? WW 
'*99f^^ 99 49^ ^t9l C9^C99 9^ C^t9 
Cnt»lC9f9’jlc?‘9'9f9¥t9 9^:9 C9^, 9^«r 
’$t91 >rf(9 I 



wtif«'SI 


«rr5jc^ <2rc'sjj5Fi ^ci sfti 

iti*c I 'otri 

^ftiW vbtc?! ^•r’II‘1 

(Recession velocity) ^II ©njltl 
'5'J '^*1*11*1 C^C=f 

^51 nf® 

'flto '5lt»lC5, 5?1 fnf^CI itC'I 

I niifst'sl 
cm c»rc^, ^ C^ti5 

^ yr 


I i'ft^c'5 ®itC9ii ^w*l fee’ll 
IfCI ^111 'aljlSc^ 

^cai c^t^'« f%^i1 '®i’^1'^ «rt€1i 

=fl*ii f^, ^tc*8f| c=ft^T'e 

c^t^r 'Bf^’:?t5i”hf^§i c^i^ 451^ firf«l8 ’tTt»i'h?ti 

g^tcQi c^ar 

*(csr *11111 

«fiji ^ «r ?! «f 8}5 5trtsit# 

'®lfC^ I ni *iw fii 

sr sr 



^ *1“ SJ’ 

o 

f^dl 

'«in’T<l‘l Cl’t I 

??, '811 ‘fl’flB «l*ts|3 CIC^ s* CirflB f68 ) I if? 

cni^c« ^8.. Jit^si ?ca itct? I I njW^tc's ltf%, 'SCI 'Bitm c?lcil, 

SSI9 >rtc»! CSrJtf^fl? C’rciC'SI^ >8»« itlei^j-fwC^JTCI Itc% »! 

'<I‘|5 ficni '8M<%< «ltflltl «tf5 csfc^r® >8*» It^ajvstlfirc^ltctf'ill^ 
^CIII ttll cmc^ll, Cl C^I I«lf«CW'« lb-** lt^5I ®tlf?C5f Itctfl 

cic^l m\ '5tc?i «itiii If? n njt®it^c® itf«F. 'sci 

'insni? cm ^titcm c?icii dele's '.8.« it^sru-f^f 

¥ti cic¥ w ’tJtit^i ?a? Wifi'll sfciitc*?,’!«rf®ciC5Fr8iv.«5it^*iIi-f^rf 
8t7t»rrtf^ ?fl? if? fmrt If, ®CI STCf itCflf I «ff^ CSfCWil** itl»i 

A ff'?!! '^mii cm^e ff'ei ®t?r?c? itc«i i ^titc?f I'ti cic¥ «ff^ 



>& oo 




] swftei 

c»rr^r® >8» • c^r^t c^tfe 

c»itncii ^'»** c^tl3 

^^?ri «rf« c>ic^c<} 

'®It*ltCW^ C^C'S 

C9!:5tC5 ^'0«<- C^tts ^^‘^1 

^m'\\ ?tff ^ 

^‘-•'» c^tfe 

*31:^ '®tai 

*f? c^c’f i59ic« 'Site's 5?rti 

'8}^^''®! 55W 5p*if5r^ c^r'5 

'5in’T<(‘i c^n aps(!^« 
c^'it I <4^^^ wj 

'Bi^r^^, ’TIDIES 

’»iw*i m nNfi cncw,'5itc9itg nf«^ s* 
^<t«. C^% 

CJft^CQ 1 • 3TI<1 I 

tiisisr ’fjM-ll' 

W, '5I’fn5*l C^n "SltCSlt^f 
’TsiN '5i<t«.'2rf^ cwra ^b-^so** 

I ?ci3 3?t5fi '5rf*itc??i 

C«I(C5F ?1 C<fC^b'0«* C^tlS 'srtceit^- 

ilCa '®t? '5iit>!i|*| m 

«rtc8itfl ?rf^ ’TsitJT I ^5- 

c^U c5Cf 

ntc^ 5111 '«i5prtcii ^'=** 

C^tlB 5fJt8lt^? 

«?r «(tc8it<r ’tf^^ »T*it5»'e ?9, 

=ftnt9i *itc5i 5111 ^15^511 

^ >V3. . C5f ti5 I ^^*ltC5f 

Wtf«il ^tSl 

^.. c^tf8 «itc»it«F-^1 ?5 

ci^t^, >«•• c*?tl5 «itc9rr«F-=i^ 

W '5t9 C’K’f I 


>8> 

c?3r '^U 5^1*11 

i«o. c^tfg 

«t<( ntC51 5il I '8I*<tT| ?1811 

c’^i^ ^*ft5r mtZ'Q^ ''»•• 

C^tlS ?WC^iI >T>lt5T ( 

c^ carJtf^t?? ’Bltc^ll ^[N^l i»« c^tfs 
^\r^, c^T '8iti9it«ftr 
b»o c^ffg -<i|5 'sjWc?? f?c^ 
^Q5n ?Clir8?^-‘i|l>r'ftir '«ltsi?H ^t<I c^f(r 
«r^?r I '^1^ »ic«fj c»i^ 

c^jtf^^ c^fc? ‘iftc^F, «r»i^ 

fe? n<r f?5T ?ftr ftf^?i*i 
5pjacie, «ft*i3i f?c5i?j niir f^5T ^1 c*fc^^ 
**ft^c^i I ^t^nw c^ f^5r iiftr cw ^ 
'sts 5«» c^tlS 5i^?i *rc^«it^i 
a?t5TC^ ntiJC^I C«fJtf«^i53 ^cksE I 

^t*iiii n'pH ^tc^ifF-^^ 

C-^U'9 csrJtr^:^ 

'Bitsifr^a c^*{5r 

•^t^c^l, «rrjiai c?«rc« 

c«(c?F sit!?c?w ^Ji^ftcnur 

«ft«ii 

m\zm 

*iwr ^lis «rFfii^ 1 sifif 45^® 
f^t’i?t?I*l (Big Bang) '»iwj6?l sifif 

’r*n-’r*lt^^1 (Steady state) I 45'a 

f^C’«?N*t C^t^l'S 

g?5^a ^Ri m*tii crrv 

5811? I »nrl-5f*it=??i JHSTrt? 
5it5(t ’ri:^’« arntt'a? 

>rrf^^ f5?i?t»i ?*r c<«? 5itr«? 1 
ftwt^i 4t*r5r ^rtn^r 





? I 

c»ic»i^tw« cv, 

«Jtf^*l (Primeval atom) CvfC^ 

3|’JfC'83 I m ’fjtc*11 

r-fi 

^C?I 415^9 f^CTffiJ*! (Big Bang) si^^tcifsl 
3^tC9a Tv4)'»)tif 

nfs^'s'if ^1 ^5^ 'Sfv^C-^ 4sii[ 

5f5fi:9i «rN ’ffc3 ?rta c-^icn 

*2?:^ ^tc«f8 ’em c=?t5i 51^1 fm ‘'ll, 

«tiil *15^ f^si I igiiiifcs^ 

'Sl^C« 

^^:f>}f I Cf »J5I c^i^ ? ’TJfc^l 

511^^ c-^f-^'s 

cvf^iii w =19, f<p« '«i5j»it=i f9«a 

cn, c^tI fnc's? f^»i 9ts^c5i9 

9511=119 3TC?t6=l ^t9 vSflNtSlt^ 

'SI«Pa^9—«9t9^ I fn'®iS?l 

’l'®t9J ^99 flt»l ^?I=lt9 n® C95tfB 
'«'! C9^, ^<t«. ‘4’F ^=i:’T^f9^tt99 'Q'^=l ^C9 
?"r C9Fti3 ^=r I 95tf^9 919*11 95^1^9 

99r 5SW f9^ai =F919f531 'e^Jf ^•tl?tC9 ^F*! 95C9« 
C^tiB I 9« 9tC!19 ^ -f^ ir9»9 
1?^W9 ^9 g9itC^9 si^aitR 9t9^9 
9^t^ ^ie\ c^ “^til 'Slf995t9 

J?9C9, ^t9 'Blt9^=f ftinfB '?<195 iil=FCai 
9rt?1 9t9t9i C9 ^t9«=r ^uf ^t9 »r9t=r i 
4^ 9=iC'f '« «tcn *i9ti<9| ^t^ajj 

9t95l55 nt59 91, ^t9l C^C® S[<-f9|< ^C9 I 
C9 c^T9 nTt'J ^18^91^ ^sfa ci9 f955t?r 
C«ft^9, ^:»|=f| 9 '« f9§tC9 I f9««« 


4^ ^91^ f9aS*ft9' f9®St^9l 9t9 

f9C9C^=r ^zm (Ylem) I ^C919^ g9lltC'Q9 
«ltf9 I 

99C99'e 4^^1 ^91 'SltC^ I «ltf9 
C9l 9*1919 C9’htC9^ ^f^f^9t9 9'C91 
49f ^B'S f9t’?ft9*l 49^ 9C«f W 
C9:n =^9* ^C911 >21919*1 I 2l9t9C‘l9 9*19 

^C9C99 ^tn 959^^ '«lt9S ^9t9l 49^ 
^C995§9, C'2ftB9 f9^§C99 '81<t^ C9\f9^ 
"inf95^fl}f99 9C^ 9^9 1^:91 f9f99 9^9k9 
4C9f '»lC2f9 9CSf 9^\'«5 ^C9 9991^9 ^9l I 

f9C’ilF[9‘l C'9C95 '5lt9'S 9*19 999t^9 9?j§ 
nZD] 9ti9 9^f9tC995 999 '«lf^3Pt« ^C9fl9 I 
999^9 9t91 9^® nJt9 af9-f: ^f?C9 
9t9t9l, 9*^9 ®1’9 ^ilf 959^® ^t9® ^91:91, 
*2<^9 n® C95tiB f®>^l C9^C'3t® ^H9t3|t« 
i95C9 =fl9 49 I -2199 f®9 C95tlB 9^9 4I 
®tC9| B?iC9l I 9Jt9 f999 C9C=P f999®9 5t9 
5^fvfC9f «r9ff9® ^1^9 49^ C9l 9l9r 
®r99tait« ^C9 ^C9 f®4*l9 f9C^ C9C9 

'8lf9f^9 I 

4^ 99C9 gait's 9^C91 99 '8I9i?tC9 f99tr I 
®t9n9 f999 911:99 991^991 « 

9953ltf9 *#9 9t9l I r951 g9itC^9 ^1919*1 
C^t9 99:9^ C9C9 9t:95 fir I f9:*!Ft9:*l9 99 
9jt^9 C9:99 9^^*lt95i^ C999 C999 9f®- 
C9n C9af^9, C9t 9f®i:99 f9C9 f%^9l 
9^m^9 ^ff:® ^ 9f99f®® 9f®:99 
'S[t*^« ®t9l 91^9^19 6:9:5 49^ ®99t9 

9:9t ®t:99 9^5f® C9C? aF9t9® "5^5:9 
6:81:5 ft9-9r9«*'« 99'aitfT C9rJtf®5 I 

95tw, 95t®a « 9:^t«i81 495 IB ^tfr 
f9'9 '« ®t9 f9C’^t9:*l9 99<C9 9f<f 9JtCTl, 

fe^«»:9^t9 «t?5 «f9jt® f^t9t9l 9t9l 

Nwtr99f ®9j« c9f<rniPi91 59tfir f^'a 



SpSfft'® 


c?^ g’st® ^at*ft® 

Wl—4ftlt ‘ill 

si«Tr?C^ Big Bang ?1 Big Squeeze ^ 

?? I f«Fl <£f?l ®ffC5r, 

'sitc’t fV % ? ■ 2 t*t^tc^ ?fTt(: 5 ji 

’TJ^T f«ic<rciJr--cjr^ 'sr’f^tlcjiw Kc^e 
c^i 

<yf 5 f^ 5 p?w, ^tc’f 

•fji ajssi-f^^^f Bfr 'Q 
Jitmt? «if« m JT*ic 5 ii ’iC’fj c^ 
c^*R c^sf^l f^r«5r 

*r'rtc<?r na*it^ <paj'?il i Ifec^ifH’stsi, 

ntftcsfil 

fes?! ^C'® 5 t*f 'Q fS^Ft? I 

'^®yq^ 5I^ft<*fsf ®tft Csi^fq^ ’1ft< 

I 'Sff® *(<fn ' 5 ?^ 

jf5( «icn?Ft?® 

^C?C1? I -ffP'O f<t’IFt?l‘l Sf ®?ltc? <il| ®tc^l 
C^tJ? lil^F 'Sf^C® ^R1 

I 

(Steady State) ^itC*! 

C5?Jtf®f^®t^ C3p®^m, 
15. C’lt^ '« lills. ^i|| ^®5ltJtf?l I 

c^t^r 'sftf? fnc'Qij f^i’ifr^c*ia 
*?f&?l ^ai*rt®—ilf’ifl (ill f)ft3 

sri I ‘il’ill <sr>it^*l >fCf« *Ttf^f 

9’Jt'® f5?[f t»| I 

I 'fl«r*r 

»w nw «it*i?i 

f^l, c»fl '^tc»it^rft^ 


tU fill n^^ftf 1 1 4*15115 fff ff, 

\^z^ ^rf cf. ^®5F«^ ’tjt«itf?l 
tf^*JCfJ 5Cf *iCiI CitCf. ®tc?3 It5l «ltf 

‘3< fjii fc»i5i 

Cf, 51^i( fl^-sf?rc®f ^ 4f^ 

f1 z^ Cf^t5| *T*ini| C*ll 

«ttf >i*i>T‘fi? ^ffl ffi 

I 

®r^c 8 i *if 5 ic® cf, 5 tfl 

m am >rt*ii *f*i?;tcf 

Jf^sf ’fjt?lt?fsl fffi I 4 l 

I «ff 3 F 3 tl 5 c? 'siffftf 

5?|S (Continuous Creation) *[®ft?'« f*11 
I 

4 l «fft 5 ( <£t^®ii 

C3p® ^cf^i I fc?i5i, *i*i5i i 5 «iifc« nfTi<a 
f 5 ('f ftci^ i 4 | Jf'? 

fHT f 1 fH f^'ftC 5 f «[tc?, 

®f| ft^Cf I < 2 r>lfil‘t g’StC'Qf 
fjt% f 5 ii f® 5 i ffcf, 

5 i^ 5 T «jtfn c*!l 

g^fc^sf n*? f 5|7 «itf?*it 5 ifftq 4^1 cfcff 
*1551 nfK cfc^l lif 
5 i 55 f ’fjt^t^'^ « ®tf fCfJ 5 l 55 f 
4 I f^sftcf g^fc^Qfl «!, cff^ c 5 il 
—' 81 * 1 ® I 

'sd, 4 I 

^cn c?tf 1 eft? ? 4 fl ^•wl * 5 ^^ 
eft? I f?s tfl eft? f?sf >^fil 4 f 
jfftftf ?ft® fntf 'I tfe? ?iRtf 









wtaMf ^CTCfJT, f«f%'« =fi!Jit«r?^i 
*i^^tc^rii <4^(8 «f<ftJr I 

C'SfJtf^f^WtsiC’P «PCiI BC^R I BStovo- 

«*« »rtC9|? *lC«fT 

fe’.t’nr >i^t5f nt'e?! c^r^ii 

a^i ^tf, 'srt^^cJT «ii5F »ii-<F^i ^rt'fM 

ST’fraH *T"^< nit«!t€l’ 

iflPfa «rc^jiafa ca^ta->lf^ 
faat^ I ujcifa ^t*i c^'sai csFtat*ita i 

Quasi Stellar Radio Sources 
^rs Quaser »t=if{5a I 

’srfC'Q®?, H?r «(^«rfa®t4t- 
^t^ii c<TCf, csFlft^Ixaii 
«infa^*( 'da^wja ’Rir c^tJf's 

c«ntf^rw I tfliwa ca^t^r 

c^^la cn^ •^t^r Safi's ’Titsit^a 
fife I ‘flC'fii f<feac*i 'isifera'sfl 

afea '5jta 'sitcf 'sffe 

•[fe^tfl c^^ta-^aiT I a<tfta 

'8i*fa c^t*i ^^3f. csrl'si, 

«ifei:?it«i, fln-^fnc^if 

a<tfl? I <fl^ m] 

«it^l7?a ^c«i ^3*1 i 

^fl^i cnfiia '»l^Tt*f I 

c^tit’itaa c?^ c^®fa 

fifffe, 

•fflxerlBsjl ^:a cm 
«r5j1^< cafjtfec^a »fjrta^i 

5i'N«r^ =111 ’Ttww 

^fr^Ha Jitc^r c 3F® g^tC'sa "?15a^35 

5r«^ ^ta '« a^a ata«> 

’i?1-’Pita^ a^at^ fil^jt^ta ^tai^sr i 


=ifla’fe «i^a—^taai ’r^wcHi 
’r^^tc«ia fBartata^m, fei ^t®r'« ^a 
c^ta flats’ll i?a fa i 

ajtaii feta a^tafe 'sitla’fefea 

"Bi^ata jpcafet^a 'orcia aap^f (Curvature 
of Space) I '®ajtaf fefe a^ca^ 'sjca^ 

aafat at^c^a—“gaff's *ffafa^ ^aa 

^atfla” (Finite but Unbounded) I 

‘cvftHa aaF^i’ fe catarta ’®ta c^ta 
=5"^^ ata^ii affa's fe ai, 

faaca fafel fa®fflats «tarf^ 

^laa I 'Bitata fefafa^ ^fla* 

vfll *fa"aa facata^ 'statna -twaa Tfai 
gaitrsa arf^r ataaat’F «[tai ^af? i 

gaitt'sa atati 'arta:^ ^r^ta^ ntta; 
caaa-<jfefla afea ^nfa'stcna «rfa^ 
’tfafe^ fe^a flatfla i '^’jttfa 'eita^taa 
fa^fenfaatn ^ai afa, Tm ^ta §*ra 
catai at^, '^ta flatai ntsai atta ai i 
'sitagcaa ca^ta ca^arfa^^ cal, c^fta 
«rtigs cal I cnt^c'^a <jci ca c^ta ^tta 
Itfecal Bsfaca? <fl^| fsfafl oral afta. 
^la ca c^ta fa^^c^l c^ar ^tai catas 
<tttai a"^< ^C5ffecapa ‘3^15 c^ar 

^tcf, flfe^ gs|5aTmt<s sjttf i 

gaitrsas calatn caft^^tts ai ca^Nts c^Fta 
c^m ^tcf, ajfeta's 

fe« ^ta ajfetca^a atn nfaa^'a^si—^taa 
gait's it^ftfaa) i 

'BTtla’Itlcaa 'STtcnfe^^t^? ’ftft*rt5ai 
sFca faastflai ^jI feaftw acacia 

ca, '^i^atta g^ittsa fea «rfta 

nfaife a^a i 



i I 'si’t’^l 

^tc?. W1 

oi W5^’iw n<r53fc»i 

'«'ii?F^t^ >i5f5^ i 


)«‘<9 

^f^»( Jl^f^sitl59 CRIST'S «f?t '«d 511. ^t^*l 
g’sfc'^ti s}>ffiij®i if>itr*f® ^u c’tc^ I 

'5fC5r=ir -sf^jt's f^tf^r 

I 


Ci2ttfe5T>i?ra? 'S1C5I3 ^f^t«|5f 


®|-?I ^t*lfc*fil 2r»lt-if I 

"sit^ ?c^rf c^f, 5it^^ 

’if<i»itc«i ®t?f c^z^ '51^]^ 

Pi’j? ^fiir^ '« '*1^ c»fcH ®tsi 

Jf^ 5 ( Jf 5 |^ JT^W^ftni 5 T 5 I 'Blt^t^r '«lC 5 r=F 
^[51% a, ^1 ’it'Jta'I 
^f%sr 

'ii^ iiicjf I s 

c2ftlScj(?i (i|^ ?c!r cTf«fi 

r^mw, w 

f^^cw 5(^1 ^r^-f<®f*^ai 

JTt«f*i1 ^ca isc^iRsfi n’m 
’tcaa'ita ^iw^^izm af^tcsii « 

5ra ?Fsitc^11 4rc5^ta ^fa^a 'q atf^^r 
a'fa-faaf^tai (nafiatcn ’i^ta^l a^aci^ i 
®U9^a feaa^r ^rfa^s^ta ^ 
afi|a ^t«^rf«af ^aa^f « atf^^r ffa 
w«a »rt?Tai a^ar^i ^ffaafUJffjSa 

5»ta c?'eai ifracn—'Bita^f^af ^aa^f «fa5« i 
*tfa^?iattB <aa n^^l- 

^taf >rf^*i <ii%i »itai aai^ftaj 


^ca 'sftf^^l ?ca i ©ta^®, 

lat^r, 'Bita'ntfa^tsr, fs[>aa « ^a^ <ar5 
'«r*"f afi?‘i ^caR i ^ta« '« ^atc?^ 
•»iR^M ’rcaa*lfa 5ft5r a^ica i 

aii^iTca fac’aa atspr ca 

ataja^a ^aa fa«a ^ca. ^ta 

5jf I Sftata ^ tsfatra?! 
aj^® -iifaai, ars^^ 

>faif '«rtf3pfi, ?f?fa '»it£afaarta fe'aa 
Tstn ^a^ ^?fta aa-H ■sitcafaaita 

•ill -siaai i ^fSa at^f^a nfaata 

caca^r^a^s** 

aftaj c^ftkaa afaatac’pl ^^c»ija 
aai ?a i art^a c^ftfSsrl cark carffB^i 
ac®t am c’Pta c¥ta fefesf c«ffish's 
a^a '^a^tat aa 1a^a c«rt(Ba ^cai ®twa 

csftlSa I 

ata. aa, aa^a—'aaa fV, ^|ta cana 
caa\ c«rti5a ^m. atata*} atsac^a 
cat? a'safai ®ta ca^ i 

faf®a aft^a ^tiaa feaf^aa, ai:^ 



^•8 




[ ^•’1 's? 


=Pial SJE? I 
iJtfV^ f-ISiriit ^^'sitCH 

I ai^al 

f^-rh? ®r: f?if«i^ ’iK^iii, c?rn 

to^®5 5'C^55 ■« 

f^asti^ <i^tS c®r®>r, c^r-1^ 

Rc"f^a5 

?c^ 5 l I fff^a ^fji- 

t»i^^ '«'®il^^t’“f 

v£^ >lt«>i^I I 


«{^t5 c^ts^l 

^csfi f<r®9 

^f^r cni^ '51^^^ ^?il I 

bS»«sa ’Tt’f c^iz^ 

'fl«rtcsr <ii| «pi9C^5( 1 

©tc^iw *tt»a ^itf*ic^l-'5iit^® 

^nisitC*! mew. I ^fC5F 'siTtftC^ll- 

c^^^lS^^^^^ ^w® I csli 

-f <11 5t6f I 

®t91 '«ljttol-'S(Jtf>1® 

1)^1 ^tiar 91t*ttcsTl I iflt ^It*ft« 

’i^sr ^r*'^ ’i?ntfn^t5 


^sj** iiK5t c=riR5T 


ciatc’i'^ nc^i^'ffTT 

'»f?'iftc=lil ®C® >itc^ C=i^!?-f^^tC513 

c’Fcaf ci?tc^^ 4iir^^ f^iasr^c^ 

C’T'Q^I 'il*CW5 fif^- 

®t: R <5=1^ f^*^- 

tea ^^?I «f!'^>s?JT 

'si»ot*f5? ®t; far. 15 tf?!^ I ^£1^ 

C^ltn Pliltsit^^ m-a <il?f=^»l ^pfi^ 

^ten f*i I 

®t; c^ c?e^1 

i?mf, ^t5 ^t'Ss’l^ 'Sltc^ I 

^tiJl 

C*fClC^s?i ^tc»r5 *IC«fT fsfJT ^jf%! I 'A?! 

’I’SIlf^lS ^31 ^t3 


ilt’T 'ilf^el f®C3tC®t3 C3itBt3 I 

4«rit^ fb-pP's^^'f ill ■^a’!?Nf6 c*rc3flc«1^ 

DS“i> >itc«i I ^C3i ®t: 

Vill Ctr<33l ^C3C¥, ^Ma ^^C33'8 ca^ 

5f?n f^fn Jisit?t 1 

©f; 3t^>ic^ c^ 3?j3r ’ja^'5 

?P3i ftac?p, CJf ^t^t5 J^siNl ^3f^c?i5r 
a a 3 ^ 3 '«(tC’r I ^ 3 ^t 3 Vftc ^3 3 lt*ftC 3 (illl 
'^^1 3 jHt 3 I nr? 

f$fsiC3^t?i ^w -flfc*rc3c^5r, 

^ta ^^3 ^ren f®f^ 33ir 

^t3 ’1C33*fl >TS|t« 3rC3ftt»15r, '5«R 'tt3 

f?rSat^C ?3 aptril ^3 Wf 'fl 3 ^ 

331 I 3 fr« CJltl 3 »I 

^13 ^fca^ni 3 c?it^!(, «ii 3 '®Ff 4 !% 

3131 C 3 CW fn 53 i:i I 





=?5C>T?I v5«fi( fsPl C^, 

c«fc? ^N-f- 

f<c"ic^ii s>T ^if^r<i 

^’•n <i>T usfir '^u 

f?C5%?ls» I ^Itac-t^fill, 

'Si?ft<, ^S^^ 5|>7|9ifsl I ^f<f ^'A\ W 

C^C^T Rt5fe?IiT I C-fS 

yasiif si«^j6 c^, ^t: ’^C'l 

^lMt9 ^15) (.*fC? 

Ic^^>17 -<1^ '«ltll7 I ‘FfCSf? ^ 

cffcj? a c'iirn c^r«fi cnc^, c>i^i 

c^N c-Fh ^1 

C>181 C<Ptir ■srt^iF C?? CWC^' '«l^ 5!Tt%sl 

C'fC? CVf«?1 <Fal «fN 

fk^ I -iit nc'< 

'Bl«iltf c*!l ifcsil ^«fi{ 

I f<Pf ®t: ^t^>T 

c^. sfi:«fj «!isi5f f<Fg 'Sfrc^. ^1 c?? 

^gr c?c? ciaff-^'^t^ 

*ftC5—4 ^rl?iK I 

fsF^ iS'a* >Tt^ C«!rc«F C^ 5f*r'F 
c’T^ '5(tl’r ®iaf c^t^r 

ncwN ^U] ®f; 

^1 'St?l^ fi]%U f«f^ «if«i c^t=f 

I ’i.c’T 

?it^c»T?i nt^5i*(ta *FCij^ 

^tliit»T-^trfi> cijfn ’rc^’i'fi 

efsitCiil ^zvf, vii^^ si^Jf ^'$^ 59IC1I I 

=*FJW?1 C^tin? C^Ci5 «I9^J- 

iSi8!) J^tC^l nfC"17 

'*f«KJT ▼c^JT I 'srac^t^i '*f’f>it^*i 

^tc«i 'ii^ ciltn f^flr»raii ’I'^c# 4^ls 


fm tts C5tt^ nc'? C'srtcfe^ srjt^ 
'<1 S spjt^rif Cilfcn« 

?fC^M I C4tcfe^ 
STTtrO ^Fjt^ftl s(«fJ5igH1c'f<I W 
>JNf'3S[ir *i(tC^ I 'BTSC^N 

«(n*Tf^c*f<i cm 

t\-\ 4f»|f«l C^, ^«3WtW5 

5ic»ij ^t9 

’fC? >fC5r '®i75ffr<l« ?«5tf 

MhTtfl CVfC? C>\ ^|Jfnr*<^ 

5FC^ ^ic'e I Cff^t^I^C^ 

■«i«^sfhl (iff^ ^1 'iicQiipf^^ >srt% 
cm f'r.'j?« ii>tt^ <cq I ^ta 

JJC'A', “t?iir&r<F’‘?«>ifa jpc^ 'ill r*iaf»ia fiT I 
'iia 5?w asjt^ra nca^'fta mar 
5r'^*r wra ^iNffSs i -('?!irb‘fa''s.jn 
ff'^fl 'd[,a^ic?a ill cafcn c»)ac»fa 

'ill fbf<F<v3Tta ara’iii i ^a m 
^Jt‘>rla f6R>Mfaii<F{5 n'4i ^sffa'® ?a i 
c^icacvra ^cna a^jf^rrcaa fbfwt® '»IW 

'oka •'imw c<ac<^^ ^c^k^ra 

»Tt?:tiaj a^ai i 'ill fbr-?<«>JTi *raif«^'5 

ca-f =^a-ci« nr^iai m i 

ca ^“F^ ^fcatcn 

c»icaf^i«fa (iiaN cacacffa ^ta ff%a 

Jit^raj m ai, cn aa^a ?c^ra« naa's^ ^k«i 
®f. ^^rfa's ^zK\ I 

-ill atat'araf catn faaNcaa mai facia 
^caacatnr ^avfkaa sfcsl ®k ^ffn^ 'q 
© f: at^aca*' cakai ’ja^ra flea a’afPf® 

^ai ?caci? I >S)o JTfi cacas na« 

facia fafsa ewa catS '3«« ??caa« ca^ 
fa^tff, aff|r«j«F '« -(tf%aff^ca^ «**|8 

cakaq «ia^?fa flea a-iffl© a^ai ?cacf i 
©r: af^a '« ®r: ^ffi^T ^fa« 



t «ir 




^cj«p{5 C9FR« f<c“i5f «rw>fiT ?Fc?ic^5r i 
®t: ^t^’T ^'■ 5 * ’iNa^i:*f3 c^ 

?ft® I 

<fl^ '8ftc»(ffl^i 

'« «f®tw c^r-f e ^5? c^c^ci'H I 

<a^ rAi^ (sr^c'fiJ 

C^tSf 'SlMt^ Ci|^ I 

®t: ’tw'fi 

fsjH c<2S »i}vti wt ^t»itc?i« 

'sr’i cjifefjisf 

c^ «> •« T^u 

^acr*T, ^tc?ii f^ic^n ?fcwii ®c*2r f^^rPis- 


'Stc^^ iIsF:¥?lt3 ’tC^sjTMtW 'flC»r 

^tfifC'^^ '5tw iFJW?I ^tlilt^r ’I"»tc# 

®t? netcifif 5Tt^ f?sit 

<?rti:«ifjf fH^ptcnta 

cv >f^ei nvft’f ^sr c^ta ^jt^tii 

c^fc’fik ^tc?, 

*iwt‘4 I 

c^fr sfr*i:<l*f ^?it'9 ntca, '«rt^'« 

4'C^'ftS n'fK ^tii 5fc^?*n 59ic^ I 

®f: '5l1%H«-<iic^ca! 

®t: 


m^j 


«ltc*jr3¥t9 ^I5 Rc-f’i 

fsirsi Cilfecsf if c^5f%5l 3T*^C# 

BWCHI ^C«in W'5*. ^1 

csf^sftcaftii Ht*JT '«rNc^ 

'qRf® 'Sf^^t^r 
C^tSf *f^1 ^?I1 

c’r f<^t:w C’f^l I f^^N'®: 

C^ nt^'1 ^^Itf? 

t?l ■'9^1 SI 1 C5[| n?t<- 

c^affesta JTt^tc^r '« 
aia^ta '^ita'S ca^ 3T*ia '«it^ aNi ^ira 
r«F!i1, c^T ^ra C5f«ri 1 

?flai 5ffe '9 faf^ ^sata ai? 

^taa^ '5itc^ I C'¥tf«^, aWaf^i^ '« 

n^a^tsfa ^rtaia^a fa^f^ 
ac^ ^ca ata 1 cntastata*'? ca 
jpF®! ^ ^il^a'ca atai caai ata, ca 
afa« acacf at®a^ al ^ata 1 


(ji^ #t^a?5 ^ta^ a^- 

a^c^a ac5 afata <2raTa a^taa atcas 1 
*i!aa "i^^a ^aa caca? ca^aa at3r f?ataa 
aia^fa afaica afaia^ avaasa a®a ^a ai. 
^ca aitatca >r?fa? ^ca atca^ 1 
c«5^%afa at?tcai^ asa faataa ‘fla^ 'sita'S 
ca^ aaa 'fli a'a'a ata^aar ’r^aa'a nsa 
ntca I 

cat'Ftatai'E^ 'jfa^a a? c?ca| -rcsa, 
Rcaa ^ca aa, a^ai 'Si^f^a 

^ca atcar I a^'atca c^Sffeata at^tcar 

< 4 ^ aa^i aafatcaa >iia^ cat^tat'?® faaacaa 
aia=ai ^rat^ 1 c^arfsata cntaffatar? aca 
ata mat aaiii ^ca ata at^i <ii:?a ^ta 
a^a^fa? aa ai 1 

atf^a i^^atcla ca^a 'sta 
inzvfim f^a « caa ca at^ 
aajf cata^ a[a, ^tcaa ’r^aa'^a ajft« 





I Sftl 

3it® f?5f i)t«n ’It? I f^i 

Slt^ ?t3l C"tt?J( 

sfc? c^^si^itaf f^jf i??, »[?Jt^ 

c? 'sif?f« '8f?’^t? ?Nl ’ft?, 

^1 Jit^ ^tcjf BhfJt c??t? 51?? 

^»itf^^ I 

?S(:?=^ «f^t? ¥?! « 

«lt?tn ?SC?'Q to? ’FSI cnc^' 

ip^ii ^ cn:^ ?t? ??t>r?t? 

f?3iiw ^?c?5 ?i *ft?(:^ ^c? «ftc^ I 

>4^ «}faf?t? '«I’ft«« C«wf^?t? ^Iti^fc?! 
i£\j\^ 5P?1 ?tc^ ?1 ntC’F «I’ft'V 

(i)| ?tC^ f???? ip?! ?t?, ^t?^ 

?t5?i nft^i Bt*itc?i I 
5t^?1^ f^-Sir^^Jt^lC? C^Bffelt? >ft?tC?T 

’F’l ’tc??‘ii I f?’5if??ft^c?? 

nt^i ’t?? 

'S C^i^f^gt? Jlt^tt?! nt?^! 'Sf^^t? 

f«5f-5t? f?? ijt?l ( 

f?®t3^1?i ?t??t? csli 

I ’rc??‘fi ’!’?«! c*fcn 

?i ’it^c? f!^t^t:®r -pwt 


ntitc?l ?ti? ^tci! «ts5'e 
^c? ?tt? I 

’PJtf«if’Ftf^?1 f?’5(f??Jhc?'e *ii| f??c? 

s^ici I 

f?®t?l?i &c?c^i f?t? ’rc??‘ii ?5c?c^? I 
«f?t*I ^c?cw? c?, •ft?*! 

feiNcfel 'aft^ C?^?^ nc^J?! ftf? •(<« 

«f?it? ?t?i c?c^ ntwi m 5r^9! 
ws\ ?t^fc? r?ipc?? ^cqtn c?c^ 

?t? I •(C5-9fC9T ^C? ?t?t? ’fSt^sit^ 

sf? ^ft? I >41?? toe? 

5t^t? ?! to ^t^f^c?fen 5t9it? to? 
^c^tn '5ic-?<p- '-gr^j <itc? I 4e« *rf???c?3 
«f?5'Q ^c?f ?>'? sitnc? I 

3Tt?tc?T «in5? 

f??t?*i ??? c?e“t? ?te?/? ’!itr® <^^sie*( 5ri?t??f 
•ffc? I ?t?i 4?*t? ?r?t?f??f nfftto 
c?”!?! « ^«tsf ;5e?j? ?ttoJ« ?t?f?^ 
?f?1 ?? I 

?i?ni-?tf*ff^j«p f«f%c« ?jt*r?^ 

<2fr^?ff ^fi?^ ?j?^i ^ 

»f?tsf f^e’sf?! ^e?, ^5?^?! ?i?i- 

;je?j?'« ?j??1-?tf?e3fjw c^pi? 

ii^>itr?‘^ ^c? I 



?t% I I ‘ilii ^ts( nR^-ftts ^— 

c^T's^i »«ftc^, ^1 'Bftcwl 5f»i5, ’t’t 

s^C»l SIIJT ^35Jt3 C^pfil ^t?!*l C5fl I lilt "itCP '«l?F'ntC^ m ^1 Constant I 

■<Jtfil,«lt3 ’Wia ^ '®lt5'« W^T W ^tC^ I 

’FtWl JIC^ «f?| I 'sit^I^I ’T f^C?t 

*5W ^*1^1 |c^^j 'sir< ■<Jtc’i?i ^^1 

QW^ ®(tP, m C^t^ ^ *[tsi V ^1 'a‘>8a«9-»il5 



ii|N fegf 


C5ll I I uq^-l cn«l ’f-iis C>lt&t5;i5 

«5F^^ 'Bffji^j 3f^t^ (ill 9ff^ I 

f^®t=T-3f’fC^3 '«lt5 f<P« ’T-iUf CTfW cn\3W 

M]^\ iNti f^i8fw?i iinc^ I ¥t<i c**fp 

^rt^il wU5ffli5- wts 5c«i «ff>Tc^i wtgR? f?*Ttc4 

hfnij I 4l 4 ?f( 8 eOiai ^^0pc®5 nfl (t: *j: ^<ri— 

«n 4^ 5fiai{8^ ) SI® 4tr®®i c«r<n fs? i 

'«itf®art®i f^cw f^is(5i‘i « ^-3 








"ft<rhr 'Bf^^tsf «iriT’F i 

(flT<), c^tts^rsFa jfJi^csia c’paiJFSf (s^t’), 
(I’Tf's), c^ 

aia?ta '<[tf?. c’T »Ta« 'sitfV- 

Malt'S I 'sitfVfsif®>r 
ir-iia ca<r a'acsiir i r-ajt»rti<a 
c^t^r fsc^ ^ra 

aifc^afS ®ft 5 pi ?rta, ®1 ^r^il *ABCD (fpai- 

i(iia i^r^il ar^ i 'sftata <5^ 

TalBa f®^ca Jiacsta PQRS a^fci^iglS^ 
'aft^t (iia^ ®t?r caf®???! ?ca 
^tf^r>ife*f ^^'ga c^faiJi'si 

a^Jitsr c^zn 8u-iJia asst ’stta ca^ 

?:a I ^®at^ u!it®t:a ?fS afc^at jfi .iftaf 
af? a1^ JT^<rjHtr®ca ^asf ^ai afa, 
at^caa 'sita f®®?:aa ?f5a 
c’^aa'si a^ft^Fcst vs‘8&8i« -iia^ 

5'oirr^ I 'Bftata 5!aa 5r»i ?[ca 

«'>>8 r^ « ^'Wb- r^ I '5f?ft«> 'illatca afa 
fc®a f®®ca 'sita at^ca at^a >i^aii aiif^f?t- 
«tca atffca at'eai ata. af^tc^dt 

’ «ita 5i5 fgkas aa asta caia ^ta 
c^fsitai cac?^ %zm ^c^ti in*, 

atraf^ (fit «rfeata ir-iiia afa fafa a^ai 
a^a*fa ?ca i fa^tatai 'st^aaa ap^a 
'sttf^fstfsa »«»15 at^fapi^ ^tS ^aa a?'^^ 
^a* z^ '»ita aa^tkas aa^i ^aata 
'"i^atraa at^tai fara caatc^ia, w-iia ata 

'•'^ ( ai'o‘^8»v ) (iia'. ( ai vs'^isaa) — 
^iBa ataj at^cai a^atca 
bla a"ffa^ ^ta ir-^a aittaa ata ?:?ii 
« I ^tciw^ ^tf5»faf®caa teajtatata 
catW »T"»tt# cfta «(?l^ fek® ntca ai i 
^tft'fi aatfVfafet’ta »ra?t^a nPr^ltr^ 


aac'ta casfa *faif®c® ii--aa ata ^<tawa 
CBh 5fata ^nt^^tft asti ata l aFtaa, 
c>r aaa afit«i^?!ta «iwtaa 

^aia ^aart® *fta 

aafa I 

t^ttaf ^atfa 7r-(<ia ata «’b8b<» 
aiaata ^ca ^ta ?ttfaf®ar facaa^rar ^- 
r^csta ■■ a^fl ca^ ^c^a bfa^a ^f- 
it^facaai ^ •a’P&i ^^t^ ataata 
aaa^ aca «fBta ipiaftcsta ca, ^ ac»i1 ^--aa 

'5i<'t«, I cat^"f “f®t^ 

ataftatfV <iias^l 'stM^ta^ ^flBn '^tfa?® 
I 'a^ ®at^*il5a «itfaata ca i3tta^ 
c^t^ at c^a, '5at^“il5 ^-iia a^a^ 
i?<ta c’lha ^it'a asac^ti I aftaa at® aifa^F 
"^taa^® f^-‘aa ata 
y!ia^ at® aafa® ^^ta n’-'^ia ata acai 
«-i8vo\4.-*-1 '8is(f<5, i|a aafa® 'ata a^a 
IT atai ca^ta aWfi fta ai i 

afai ir-cf ^f-'fla aala aqata aata* 
feaf^s ^pcaMa, ®tai « aafa® ^a 
af« fa'f a %aa, ®i tr-AJ ’>ataa 
atcaa aata 5tai ai i ^tata 

TT iflJtsfs ata ata fafa ^t«f« 
asa fa I aff« atataa«tca «if ®aata 
arcgr Tr-o'bsi faca '«rtaai f^raa ®i:a atf®, 
fV® '«:® a«l ai Van Cenlen ataf 
(ii^sja a?t<ta atfar®as aafa® ^tcaa aa 
'st^ a<® ir-'iia ata caa a^ta cataa 

'as9^4S»a«>«'3J8»19'8^'ab'84»8”- CJJ^ 

aaca^ at?caa «it^? aiaa 4® ^a dVcsf^a, 
afa ?ca aafacfa aa v» a^f "•-'Ha 
ata fa<a caa araf^ai ^t^fa^ fia 
^H^&tafaca «rta a*** «w a<i facaa 
®aata a;a« ir- c®ta a"^< ata c®i ftaa 



wtif'S f5W5t*r 


[ ^-1 


♦ft'S^I ^t9 I 

'»itcnl c^, w ^c^i ^c'3^ ^zw 

vil!|s&1 ip^siF I =^-SaK 

f^cn 'Sffiltlj "eiftlQ 'Sir^i^ »l*wt9 >l<s?t« 

'55ifi nNl«i11 ftai—«(<- 



'8r«ii^ c*r«f1 ^tii^. c^ c^tic«F '»ft»(?ii 

TT-iilil *ftfa I CW— 

- ' 1 , I JiMm*- 

c^tni:^ «f¥t"f 

^?ii iftc^ I 



^51^ ffeiU 


^t'S? 5Il«fI f«^|6 '^It^l 

fCflCf I ’sf^f^fSa f^^riS WJ1 

3!«ik ?csi 

«tc^i^f5 c^ptcn? »itn to." I i£i?tiT ?iff 
*sjl fvft^ dz^ 

5IC9F f^f^n cff'ssi ?f, 

fetaii «r-iia f I ^n 
f«sil5c^ ^'gsfcn^ 3TC«r ctre^i 

?nz:f ?:®i <i)3i AB Ft*fi5c^ (fsaf ) 

c^ljf 5pac« ntac^ =il 4?!^ cfti 

Bfr AC «tr'5 ( ^-«f fsar 

) I r-iii^ iitH ^ jfrg 

c^'m^ 5it*iin ci^r^ ^tr^, 5tn 

AC = «‘i8^4j5 I '8l<t'^, 

5t*f BAC-'a”>8i4» 

-TT ... ... (i) 

BAG 5tn COB 5f«s!r^9ftif (5I^%5( 
cij^aj ^it>i) 'feni C5ft«i 
1 5i^^?i*i (i) c«rcT 

... {\) 


ffeaile? (5f) '8t^’*f ^?iret 

c?«fl BOD cftm ^t=T 'Brt?j 

to«" c^??, ^?In to."-ii?i CBCl ^“8^'’>to''‘' I 
'5i<t«. ^BOD=4i°^i'88''‘'(ii^^ c^tirc^tr*f5 
JlfSf (ill «l'’>l'88''-(il^ 3fJ|t={ ?f9| 

’J^ll i «f®5tJf (Radian) I 

n’JfJT c^car c^tl 

4i*ii'88‘'''| (ill *T9rafl 

c«r«ftcJii ’ttiif c^, 

>• = .*0184 C?lf®?tsf ••• («) 

b" 

“ ---..••.o^S,, ... (8) 

.* ’" (*) 

’T^®1 c«f:^ «rf*iwi «it?r« 

’T^ar ^t»n:'5 ntfl, ^1 ^C9!1— 

i?t*f - frsff ^t^t’i'' X c^m 

c^t*l (cafsatsi) .( *) 

^<Ttl[S*l ftc’iw •fw 

'•• XY Cfl3l 


ir-bv* 


tt« 



«•" >4' ^o" ( f&iS—« ) I > CSlV^tln ^NtCTS Jlt«ft8*l 

a|4fsi (o), (8) (4) c<itc^ 'BitJi^l .•i4lJit^si ^1 414» naf cH\l 0«V8lt^»!rf 

CfT'liScf C?lf®?tC5I ntfir, (Knot) I ^sTI (flf 18 

^^^t^ 5?^, '5<rsr ^ 



x»’*i184 - ■■•4^'8t 

i4' =si4 X •■•••^9 - ••••8V54 „ 

a^t X . . . - o-.oi.o 

\3.* w - ••4^1rb'4 C?lf®?tsr I 
(«») XY 5tr*f3 

•'4^Irlr4X>»» ^1 4ft5 4^ Jftl'? 
’f?3r ^?tP‘lf5 CHl^ nfifl’J 

^^C'5 *rt3l cn*! C^, C^tJT 

5t*r c^tn «iti *iwi 

^15? Jlt^r 'art^n 8(t^»I ^8}8 fs|<f 

'8I^« I 

^Jt»Tt<'99«5» ; 

^1 ••i184««X'39<»« 5n <»9‘8> 

CJicn <tt^, <iil ft^TtalS 

^t»^twii ^KW ?r^«i ai c5iW^»i 
(Nautical mile) a»lt^ »[fC3fa 

>' ^af<rf Ftn catarhr i 


'si’j^aRaf 5t*f ^ac^ i 

fe*fca ca ^(5 feat^aa fa?ita, «rcatn-cT^ 
f^a f®a ^aai a^a ?tf% ’T^aFt« 

(aa\ aacia ’ra’afa w-Jia araata 
'iiaf ^ata mfaatli nfa^atc^i 
facna asi^c-rl ji-^aa ifiata ^i^ataai 
ca^, <iia aja^a-ca'«j "Bffae aiH^ ^aa^ 
ftata I ^ta <afi 8 «rcata-C’i‘R ’^- 4 ? 

wa fawtaa ^taw >T"ac^ ^rfcsrtsai caa 

^acai I 

'artaai ^rtfa ca, c^ta caqi aja* aata 
'aitin *faa1 «i ^ca attf 1 ^a? awa 
'"iftataf ^ ^caa ^aa^ ai5T ^faata? 
®Tiara I (a&i fa®t® atata*i a&ai 1 'taai 
H ^aca! caiar ^ka, fV aNi ^ca—ca8i 
eg? Jistaata ajHta <aa^ fafa strfa, 
aat®i ata a1 ®tt a?»ia 1 «at 
ca'cai ac»ia^ k;»r carsata affaai 








(Probability) »C«11 I 

C<f»l <1 Probability 

’f?®? >4^13 

I 'Sit ‘Jac'fii f<atcs(?i 

^U\ "iWf nwKfaaita, ^ifa- 

caWnN aia^ta) 
iif^ca 'Bftcf viia^ c?«ri c’fiw, ‘ii^ra ajt*ftca« 
’if^^-ati^ia'sifVat^fSa c^\ 

5ia^, aa^ ^*if?»ita faat^sitsf i ajtnta^ 


faaca fac'ta caat^i atac« ^ca, 
«l ?c®il Jias^catrt^fsi *Tat^ 

^ata *arafca ^ra 'flt ^a^ Jraa ’FtiSfBa 
^*fc1ia fa®*i a 991 Bt^ ( fesi-s) 

<iiara aftt^3rc^ ^’taflSa ^*ra 

*fa»il 3*1. aFaata 

?ca I cat3 ^caa a^^ata a^tll^i >rat^at«i 
sraqraat'^f^ia ca cata ai 

c^? a^ca, ^ta fi^^aa atac^ ^ca i 



fsai 

atlla hii afa i' ^a, D ?ja a„ i 


atat'stia atat^ta ^ca «fata 

aiar^a i f^cita atka^ai vaaj aca 
aala'tiB afac^i af^i^ t5 
*ftca I nala't!® aar« ac®i a? 

ai afai ata^Fi atai ?ta®ffBa 
§aa sp's^'Qf^i aat^ate^ aa»imi 'sTtafc^ 
i^ia I ^ta a^tl^ i ca c^ta 

aawa c^tan Bwia i caaa caca?, 

(ai*itl^aa att^, «it»ifaa ^ 


afa cat^ x-a^aj^ ata fea. i^ca atca^ 
'«jta «ta acar cat3 y-a*ar«F ata 
caata^fsia ca cata ^a^lSc^F ^ca at:^, 

caai atca, —^aa ata n-(aa akaa 
y 

«rfa aata ^ca i atsi ^cf’Fata ^a. 

»iit a^atB at«ai atca ai ^aa^ ^at3i 
faa^stcat ‘Dcatat'stf^ J?«ai Bt^i a® 
ca^ ata fea ?ai atca, -m ^fif- 








▼»li5 ff-uq? I Count BuHon 

"f'St^C'S ‘fit pT^tC^ 

^t*l 'SR?’ltCS 

Count BuflFon’s Theorem ^*11 I 

^ao Lazzetini «i|^ 

Bim I 

'Sa.. ’^T\ C^«fC9^Jf, >olr^ C’T^l 

cm cm "n-f (^1 cftf) ^cac^ i 

mc«t 'a8<‘*^C9\1 «rtf, '3*^>8^'ao--- 
'5r<t«, 7r-.«ia '«(t>r^ ^U 

• •••18 ^1 Rw^ii f*r^ 

c<!ic^ I 

^«rt?^*i f?c»ic^ «i5r ^^^1 

'«ltC^ I sitif 

^C8j«fcmT I 


f5fw 'art’Hl c>Tt^t«tc^ ’fJi’srt^t? 

^Tt^Jl CT^ti C5^l I fscaj 

«rtJi?ii f®sif5 faros' ^c»! f^^l5 f«*r 

f«?r ^«(1 I 

5^1, ^1 ^(5 I 

■ff*«fsi«i c^ar O c«(c^ 

JT*it^at'?i ’fi!«icii^ti« ’fc^ cm 

^«vn5r ^c?fc^ l «fC5 P Q 

r A B •'Q c D >fS(t«ar»T 

>T3<?ic?f^ri ^fSf a /<a) I feai 4 ( ^ ) 
C'<r^ c*f«n ^tc«f. ^f‘f c^ar O, A B 

C D 

c^t*i ’iff 

mc^ ’Bisic^’ltc^ "’1‘f I 



a;i>, fB3! 


5isit«iit9i ’iff c^t*l c^t^ (ffeai-* ^ ) ^1 

>n»!Cii’n Vt^i ^mm ^ 

’Ptf^ >iic»itnt«tr? C’PSIC^T 5|11 ’F, '< n fpiac^ 

C^U Cfl’TtC^ r^5I1 

>im^i ‘5ti:^«’ ’ijNt? I ’p^tf ’iff nir^t 

^5 HWT ’r-^a ’PCS ^1 Q ^t1^s c^w 0-45 fenrs ^f«wn 

\n^ cnw mtCfS nPrC'SS ^itmT (Projection) O R ’Ptf^ C^IC^ 




O S-«)? CKf ^ I ^ 

X-^cflf ^11^3 yfzw ^<.*f3c^t«l ^ X c^ai? 

'Slt3 Y-«fC^ '8lf®C^C*l3 '51^^3’3 *ft«3lll C^ 

^t»i3l «»=i^ feailS *ft31 I ufll c^aifSs »!^ 

3't3*l, C3ftt*f3 >lt5f 0“ ^^9^ PQ AB f35|3 <Br!i^t^ J}^^; ff-(113 Jlt^l 

’l391C33t3 fe*13 '©13 *313^13 <113^ ifll •Sffapl'hf C^Tt^ C3“f f^f 


y 



'ic^ tw*r 


^^^ TBar 


«I3’^t3 'Slf^c^fn OR = ^ I Siu o^-o ?C3 I 
Cftl*l3 *lt5f ( = J>»°)?C3, W'«ff®- 

OR - 1 ( 3^13*1, Sin-^ - ^ )» 

^f®C^-C*f3 =^T^^t3 ^*ri^J3 '51C3 'c^3 

»I*ltsf ^C3 43^ (fliSI fC911 «l^mn3 »I3- 
C5t3 I «rt3t3 Q-<il3 JJ»“-3 

C5tW 3^ 3t?t^ 8(t^C3, OR ^353 <53^ 

^*IC^ 3S3C^ C^tniS 333 33t3 ( ) 

?t3, ^33 OR-43 3t3 «tt3t3 I^C3 I 

3(«3t^ §ni33 3jt3I1 c3C3f ^3rc« nt31 
cn»f, C3 513© fec33 C39lt3 3!lt^^ ^t3tar3 
§*13 433®U3 *n5C3, 3R® OS<OR3C3, 
«Ft1^1 3391l33n3f "3"f 3f3t3; 

«|«ff^ ftai-'b-vfl ORM C33T3 3t3l C3§« X 
fM??35 C’^CaJ3 3t3J «rC«J3|g f3^^ 3't1^3 
3t3l 3139113317^ C3t3rt3 '33^ <i|| 

C3^3 3t^r33 ’^K ¥13 31 C3t3ft3 I 


3t3 ^3; 3S'3735| ?C31 3ttaf^ «8«* 3t3 
^373 Nt% f3?at3‘^ Lazzerini f3“65t 
3tn9ltf33 *fr353 C?3 f3~3f3« ^173’^ 333 
4^tC3 H 331 (3^f« 3N3tf33 

3^tC3 *fC? I 

'8if 3^13 C33t73l 3t3 C3, 3t^l53 3t3l 
33t©3t3 3391733t73 "34 (31 Cf? ) ’?33t3 
3^t33l (Probability) 5C31 C^^ai ORM-*- 
C^Pai OGKM ^il3^ 3«'3t3 C3'7ai ^3 3f3 

^C3 — I 'srtM3l 333»f§ 3rt3flt3t3 

TTd 

373 C3, 3^11^3 ^37413 C5C3 33t«3t3 *133- 
C33I3 *ft3’nf33f 53T f3©1 ^73, a = i/. 

-ii -L I »llt3Jt3Jl C37«F’3t3 

wa IT 

^731 f37^ «13?^31 33 31 C3, C3t^ 

C^-4 OGKM <1133 C3t^ "34 3731 C’l'ai 
ORM I 3(^3t^ 4fj673 ^t3 fT73 
«t3 n?73 #-43 313 3f93l 3t73 I 






'ai^« '2fC5t^^°^? I lilCVfW sit«(K*lt 
«fc^n ^t*itc?ii cKfc^f '«i’rw «ft^ i 
mw (fl?:??! ?tiT C^Nif 

^ca^c^tnj, catena f^ntca'e 

I ?n aiaajt^ 

ncaam aFta 'ntenft^ta ®l^»itSn cn^^jM 
^cnes^a ®^a gtsts cnent^sf—^^a^^fn 
%a m nfastci ^cn^e -i^tcaa nen 
f^^tfan ai nt®«rtc*fa ceca "sfraaf '2fcat*^4^a i 

*itaae*r^ «Tft?F nfaJitc*! nt®2rt*i 
a^ae® *ftca, ^®fa a^ar® ntea 

I nt^csprc^fnafitn «iitatfnl8f Jtn ra^sfea 
feaf% ntacaa a'cn^ 'oi^^ai «iit&faa? 
c*nc^ja*c^tra^ta ffca i^a- 
cat^a «i®j«caa 'nf® m nfa^tn at5a« 
nfaatn spai n®a ^eae^ i 

ntatan^: ^ '« naq ceitcasa 

(1. f^cnt-srjta) cnc^a i*«- tsfitn 

®Jt9if%aR ^84 ^tjta n^ffnaia, ^•« «5rjta 
entfeata, «« -stjta nitnjcafnatn, b-^4 
<njta cnt^i, bt. fjjfJi^stJta ^tai, 
fafn'JtJtn nitwtPr^, 
a^a1%ata, « raf^<njta c^tat^ « yn 
fafnatjta caFifnatn «feat3fn i 

sjtfSc® caVfna? *i?K *ifaatc*l 

t5 ^ ai acae^ acnl <jfna*lt® 

'6 ‘faaaa naftaa’ ^fS 
^caei I ^att|a nf^at^en 

atl8t^ 'Bif^fa'S! nfaatci cnfnfaata 


at?ta natfansa ^a ne5 ata i 
'ncifnata ca^ta c^la caa'Qfn 

nntatc® 'sftia't® ?ca atai ca®l Nen 
(Salt licks) «i?( nftat*! c^tat^ Pifnta 

fntn catn ^r^scata ^ai cac® nfea i 
«rr® "f^ cataa a^eaa aftsr 
caftat*^^ aca^ i 

atnacfc^'S «i?ain «rf®f^ai caai ata i 
c®it?l a^asfa^ta I iflfB 

atJfae?c? 'nf^caf^i n’^tnea n^ta®i ^ta i 
®tl 'sff^ntafsr nfaate*f« ^a 'n«ta?cn 
ntn-'Sf'sftcna ajtat^ ac^i m nfaatea 
cnt^i cvft^a nen* 'na’® fifcat^a^a i 
nfaata 'nfsi^t® ?tn ^15 «ifatla a^taa 

^:a ftipta i 'sutf^ifaata (Anemia) ?a*a 

^^tcl ara^lai fsfaa n^fa^TM ca'atn 
ntnea*^ afB^i cnaa a^ca atc«Fa i ^ttaa 
fn®3i ^fca^a naa a^^l (Jt^ta atai 
ata I fc^ca faaf^ata 'ertia't^ ft^caa 
i^^al anartaal ca*atn nt^ie^^ i 
?fna «itf^^ta at^^ ^nsft^a cntea^ai 
cnt?ta ntc3 a? ^^fa ?ca nta ^eai 
jftataa®: -a^ara ntT?iata cntc^a 
8* <srtta cnt?i ntc^ i 4^ acaa 
nt«r «• azw ^•»fa^'3rita cnt^i brfaaf 
^teaa nt«Fai%« «fm ®ea;a^cn ^tai 
fn®ta fncatfnn eaten (Liver Cirrhosis) 
«itaFt® ^a I 

ae'S'a 'Bi?i®a n^nH' ®tai i >4* 
^fn-srjta ^tai «ifatena nr^jaane«f 



'^rwti^sn ?c«i 'fli 

ft’T Ri»rtc^ I ^t*ita 

Cilf^r’ (Wilson’s disease) I 
'€ 'sif^fll'S! nf?5}U*l 

"'Sfiii fw I 4? ijRji:? ‘c^»(t5’ 

(Tremor) <J|?r^ I 

fi«ai till >r^ «tcn '«it3pt^ "sisj 

'81^-f ^^^^1 5Fjt®fNatC3[a 
ciic^ I acat?[f%a ^icsf srcsf viia 
’ffaMH at^c^ ’?rrc'F I ^Ttafan «: afjtsfifatcaa 
^ta, «4a^ 

•tftcna »ii?tcai ’laaat^ afai nt^ta i 
afaacwc? atija «r«ra ®|a 

®®t3 '« ^ta 3T?=?alc?a ?rcaa*ft^«^af mi 
fac-ia fifprar^fcatnj i ^tai ??! i^^caa 
4}a»i w^icaf ii|5i^ at?) fiftsiH, ata f^«a 
aFjtsfaata ^iia- fa^a «aaa 

at® afa f®®a *ft*6tc«ia ataa- 
cac?a aijtsfaatcaa aaafaata asrts^ata 
fa®ata i n^:aa>a a^ca caai c?t^, fa^a at^a 
“i®^ai aaa^fS ^^a as^etcn '»itaft^ 

ftacf ^ta ^tcaa ^taat»i« ^:aacaNi^t:a 
lt»r cncacf I firaa ac^a -i^^ai 
siaa^iB ^ 5 caa c^ta nfaa^a ac^ fa i ataa- 
cacaa ^aa acaaai a^caa 'sixain srf^f^ata 
aaita fac^icfi ^tf^^ra ^55|fta ^fk- 
at^icaa ^ait-fca ’FJt®raattaa <tfaata 
^tcafa^l « Brtattaa 'sifaat^caa ^aiata 
aatofca | 'a ^ '8i^-f i a'c^i ^ftfs^afta 
^iftat^caa acai ‘'Bit^tfa ^tt'ifa^’ (Artery 
hardening) laa^ ‘5t§ (Heart 

wreckage) ca^ I 

®jt®faata ^tStfa ^tc®1a^ 

car^rapa ®ta«i f sttaia §^a 


I ^»n a^, '&a >r<aji 

ajtn^ 9fcaaata 'sitw steal m 
catena asta*i fiiatf^® ^e»i ®Jt®faatiaa 
'aifapa*! caeaf a?pi ’tt'sai catefe^ «f»T^ 
^u\ facafs^ ai i cattc^F a'it®raatcaa 
>fc«f ca\rnaf •f^t^f ’ika 

5if*t (Ligand) wa asatr^i cat’t faataa 
^ea I 

»fat^“r ’fat^i a^ea cwai ant^faia 
w ^sflacastea cJa^t^atcaa ’tftat*i 
5t^ cne^ *irteaf i aa^t®e^a c?e? 
at^a nfaata ^ft^aae^fa ®*i i ^^eaa 
fe*fa ’feaa*il ’^ca c?ai ent^, capt^ata- 
fa^a ^t^ta caeata l®afai ^t^fS ^^a 
a^^^aicatc’t '»itapt® ?eaci i ^^atc| ataa- 
cfc^a '^acaftca captfaatcaa •ffaat*! at^- 
»ijtc<5a c^itea^a ^^aea^tcaa c^ca "sfca^ m i 
^^ate| a^^ar eaten ?^ia 
nrlnite'sa <2ita a-f '®*i i ^rsnaita apea 
cnai cne^, «rcat^eaa ta^fiia 

ntasi 3re^« 'sicaear a^^j® eaten 'sitspf® 
^a I 'iia sptan f^ntea asn cae® Htea — 
i I captfaafa ta^f^aea^ ^te^Wles^ 
ai ’a^at^t^a nte®a neap atntafa^ 
fa^ata n^ta si ^ea i 'qaai— 

^ I C'lptfaata ^aaptlcaa ne® 

“f#atwr®1a nte®a atntafa^ ^sfa 
(Promoter) f^ntea ^t<^ a^ea «iia^ ^a 

(eaptfaareaa) nfaat*! jtn cnen ^awt^a- 

fae^sf ^ea ne^ i 

fneaa en^ew ^af® ntfa® aata 
a'en aeni nfaatea atafnaf cnea 

ataaenea '^rean ^pac^i a% an®ta <« 
ene^fena ea'tata «fga nfaatea nte^a i 
ftiiWcna nti^ntnta atijaenl nfaatca 
nf^® iia I areaeasa ae®, '«(taai ia^atn® 


«it*r'« 



sit6, ] 




(W H. O) Jic«. 5ti; f^-r 
nfsc^^c-r 

*ft9 ] I '»J^C9l| ‘^*Tt? 

(Lead poisoning) ^r^c^c? 

I '« ^C^?I ?list ‘iia 

c^tnty I dll c^tm 

’ff=r sfajijf (Appoplexy) ?? 

sfNi ?itw I ?fssrr«i f Jt«if^?t*f 

c^W (c^*i5f 

^1 caFtat^® ai *fj|i:<tii 

^fftw at^itsfif^ «rf^5ta ntlcna 
‘«^fB ^taa >?!§ i c^ ^n cm 
^ca faf2^® ®t^®i^t^c®a 

'^TTtf’f® 'Sff^al sj? I 

’raaat? ^ai dif«f c^t^f 
^a 5ii I fsij%® ®tt^^tl® 

'®fjtf>r® 'fiff^^ta ^ftlc’ia 5 it«f^ ?irc5l 

y®tsii, vf^i, afjt®^ata, 

«f'fr® at^ c^iai diJ^a at^ 

fa^® 3F9intca ‘'srl^ffa i^tc#fa*s’ catenate 
S«a ?s I 

at^a acai c®i^f^a at^a faaf^atl 
^racRa caa^ i g^cfetfiiafsi, lafaata-s*, 
Prf^ata-isi «fff® natesfa c^a^fea 4f^aTa 
‘ ^®^'®f9! fa^i^aa^ ’tatj^a aFta i 
ataacar^a caf®^ ^tlcatcltc^ta 

afai ,'«[tapt« ?c«t faff® ♦ft'sai ‘flaff’t 
'®ia«a I 5F®!F'®f*i caf®« 'qT^cjrtclH, fatna 
|af5rata-a* cacaf,'cata ^jjarta ?ca 

att^ I 

ataacac^ ai^a «ifalatacaa «fata 


caca fawtalai faal-t ^ca aw ca^ i 
’fraail sc^icf <fla^ 5 »ica i ^z^ 9 - cat%i^ 
^ataa saai:® i^ca, at^a ^itapaa carv 
aa!) cnc® 5 ca i f^far'vafl-w’tc^ > 21 ^® ^af® 
at^® ?iarf~a^a a^a 'e^a ^rtfaf? 
^cai^ I aaasfa «^caa facia *fra 5 a acii 
®tai ca^fa^ a^’t (Chelating agent) I 
a?i 'Sfcatcn «rcatafa ’sisjatca faaf^fi® 
di^ ai lii^tra^ ^ai ?'Qai 5 tl - 
^ I a^n 'flin catfn^ *raK a^aca, 

ai a^i^^aicn lata cic^ fa?fa® ac® 

ntcai . 

a I at^c^ <iiaa ®'fc® a^a ^ca 
faca cac® at^lai ^aca, caatca ®ta ^®ta 
acacf I 

'a I aa’t, ca al^ caft-^atiUf entaa 
5 F:a’ ca\fn¥ *faK lia «Fca, ®ta ^^a^a®) 
c»iH a^ca caca 1 

*irA f^®ta facatfaa catci 

cat^a a®!it® ^faca «if®ft®« coital 

fatatal ^ai ac® 1 1 a^ntc®a ¥C»i a^a 
a^^fi^ta fe««if® ^a 1 cal a^sffi^i 
faf®a ®fc® cat^l cica caa 1 fli ^fa^t^i 
ca*c®l ‘fla»n a^^it® fancaa ^tai aca 
tt^tc®! I catata ac«f catfl^ a^catafa 
afBca ^1 catena ^ai cac® atca 1 
a's^atca catfn^ a^catar? f®a~c5pfa^ajtraa 
fa (Des-Ferrioxamine B) ®tcatcn 'fla 
f 5 ^a«^a 1 ^ai aca atcf 1 

®tata faafeata af^cf clata catn aa 
*aa^ afc®a m ataa ^aca 1 ®tata aw 
catflaf i?N nia 5 Fac® ntca ^asn^aalS 
nan enfafantatia (Penicillamine) 
caaca «iiaa catn cacaf faff® at«ai ata 1 
f®’a®f»! n^aptaf ajtfa, fa^caiS®® 







^«9lr 


(Rheumatiod arthiritis) 

?^'g! nfinit‘f ^ ^1 'si^t- 

'®‘l I siCJfJ 

•fnj>it*i it>r ntw I ^tsiti 
w *twK ’tk*??! 

(Aspirin) 

^5rc^tc^ cn I «iTt»Tfnfa:5fij 
c^fJf ^ 

*(twi 

^c«r^"t5f cw«fl c’lci^, 
C’rr?! ^t«l ’F^tS (Copper 

salicylate) ^qC3f^iC=f nt'e^l 

^t!( I 

’Ttc^l I 

til ^{5 f5=f 

*lfe^ (Brain damage) if? I 

^Jt»lf^5t*l t f®. |6. c^\9f (Calcium 

salt of E D T A) 6^*f ^TJUt’f 

JicKj cJf ^itCiltni I 

c«Ft=T c^sffgpf c*i\fe\5F nvrtc<a ^tfll 

*f¥t«f Ffk ntc?, ’i^’T 
^c’if 1 c<i\fn^ *r?t< 
c«<rc^ I ^fariit>i“i«i 

g^'Q C’TtfsHt*! (Sodium 


alginate) ^tal fl’Fl •ft'611 ntJ? I 
BAETA (Bis anhydro ethanolamine 

tetra acetic acid) 

^ClCfl ‘fli to 
cafe'e f^:3Tt?*l ^31 CK^ *rtw I 

«I3’!!) C3t^'6 CW?t«J«C3 «rm 3^3319 

««l[ W93 3WT? >43 «rc3t5r ?«31 Sft I 
<tk3^*i ^t3 cf^i c’tr?, DTPA-c^ 

(Diethylene triamine pcnta acitic 
acid) «f»rT3^: ^C^tr33t3 f3;>ft3m 5ftsr 
3J3^t3 3F31 ^C91'« C’l^ C3t3 !5§3ti:33 
>2rf^r3if3f f?»Ttc3'« 3^tar ^C31 

3lf3«F \l'n^ 3t5l33 *lf3J3C*l3 

3Wl nf33^'H 'fl’Fto C333 

3t33^33[ Wt3- 

f3a§tI33 C^Ftaf 313^ ?C3rf. 

^t3t3 ®r3l, 3Jtf3, C3t^ C’tllt 3!? 

W I 3fJlf»ll3'#3l ^31515^^ 

'sinjtn^ ®^3 cn^t33C33 3r^, ^^3 ^f33ic« 
31^3 f33^3l nt33t‘rf3? «i»j <<13^ 3t3F- 
5{3^tt3r« ^t3 3t3tC3 I 3t33C*rt? 

31 f^kf3:33 W^t3 'Sltaf >SI¥ f33l^ 
>13^1 «lt3 C’f ^13^1 5I3f3tr5f3 fent3— 
3t3I2fH 3f8f1 I C^3f3 f?C3 ?|^- 

3pt3H 3ltC«3 ^3t3 ^«3t3 15^3 3t33m^ 
3t^3 tol, 3t3 'Sfto3V 3i:3 

■;3\f’r3f ’T^l3t5F^ (Chelating agent) I 





mU 

c«it^5f?i c^cf Jitc^ 

starts ^^9 «fra I 

Jlt5tnT 'aiiltf^f'5 ^5(tr«f'tl 

m] ntcf 

sirs? 

ta c<i?Fj?itc5f ifll JFtar 

«i®Tic9 >i3ftf<f-^^ 

'5rt:?f¥^1, ^l^5Fi ar:?r ^t^l 

'ii^-c^ €rfeil ^C5tn 

I la^ (a^-c^ llf 

i?fl si^tarNf®^ ^r-ffipefi 

^1 ^p'fi %tf^c®w 5ir»fr «rc=j-r 

I 'em?! 

^3 1 ^al nNc?^ 

Sf® C®? C’tC?! '5t5I 

'srw’F ’FIJI ; ^tii*l splljr *fNa 

TO’F’Ttf^ C“('W ^c?r I f%l 
’ttifc?i?f ^'5J«C3 c^tsj aft^ni 

?iftr^«n 58t? H«Ji f?C9 '«ir®«FH ¥ac?i ^t<r 

'5[^^?f I fniITf^C®S 

*ir«(i c^t^i f^l^i «fNi 

<^1^1:^ I ’?tJf ^f^aFsi 

'ai*rs HTr^F ?ii3 

^3^1 «f?ii ’Ft:«?t 

c’lT'tsr 


fn?tf»ii:55 ’fta c^t >5^ 

^®«r =F^1 ?c^i ^tcarw 

C^ f^C“f^ »f9C‘l<f ^ICSI? 4fC?taR 

?lt«aT C3f®C!|*r5r C»I^W- 
kite's I 'a»rfci^ siff^JT '« 'STfii^ f^59t^ai 

mm f^arf»i5 ’^si 

nlf^i -Ft^ I ^«i5c^ 

fntiw i^cii I ?Fn^ 
»it’T *fj3 ?r3l3 siRaN ^fap I ■srt?^ 

'Srrif^^r ‘air c^Wf 

5FC4 I jftFjc^r ®r<ifi?r 

f^i?f^«l ■'Firi ‘at 

5fr^< CH^T =F^C5i5r f^’sft^^fqc^f 

?rc=r^^ ^fKf'r'r ®f: ait^istciia? ‘a^^ 

^fl^r ’Sfsr^ f«iair »ftii*it*rf^^ 

®t: ‘a’F. 'asi- i 

'«T^^tC9f?r ^tft 
‘|(5f ‘asr^r f®Jri5 'sitf^fFt^ 

5FC3c^5i, ^t<r ’pc^ '®f^<Ft:fi? CJith ntf^?r 
I’ll ^tc=r I ‘at f®^{5 ’«rt^?ts 

?:? 11 —"sil^ ^>1 ^jt^tfl-5tf^® «®t?r c’ft, 

tewtt^rtfS^F (Electrostatic clutch) 
'«tirsir«(’t?rttaf®^’fjf^*f^ r^rcla (Transist- 
orijed ignition system) I 

<a^t5 5it^r^^ ®t: 

r^w (casts f^>it5 va’&tfi-itsr^ 
CJi^i^K fctsr) ‘a^ ^5?t?f®a ca®t3 

c’Tcta aja^ta c^f^cacisri f®fjr ‘a^l 
ctc=r ‘at casta c*Tt caff a^ca 







'ilo 

I^TtfV ffl^fa'*) ■*f‘<il I c=5t^1 

^tw c^, 

C>T^ CjJT ^1 CSlt^?! 51C^f 

>TtsiC^? =11 C^t*? 31^r^JTl 

nf#t f^=ifsi *3 91^ I 

Jiff'S<I Cij®f^ (31^ 'Slff^Jf'S Sfl 9'«5tw 
<11^ vssf fs»3ii "sit^ 

'®'® ?j=i f.% hi 6 
'Bfh?st-«’9t?[ C^iR I 

c*ilfe3 ’Itfla a^tcb ^iB t«isiii^k=i 

^tc^ I r^. I. '« 

(Eloctrostatic cliifch) 
§5t=i=R I 'If^i '«f®«>-'si^rr^^f|t 

>lf*ICST 

^T^tCiJ ^nfB c^ffe C^lB C>i'*3[?:^|'^ 

«c«r cnc’J^^si I 'ii^ ?[^ii 

iPtB ?lI^^«fh1-« ^v JitJf «fC? sistiSr 

^scf, ^lafB? c-fh^n i 

'flt a>’tb '®i^’S «rhf5l^ 

«itcii ?ptc5i> ‘ii^lB ^r^sji c^r, 

?PtCb« CbC? lilt® 

(SPt5 ^ill r<It^ ^t6 ■-'PtSr ^K^ti 

jf*iir) ^ttn I 

f^lth ^tat^ 

'B[lh®ta^ITlk=R<I '«l]tfer»l^ 

'illtfl"ft»l^ I '«IC=I5F «i:^^ ii|| 

hc^ pia =ft®r I ’Pt^l 

cg^t'5lJl,-4a (Contact breakers) 

up? '« wf® c<Vf <it'e?1 

’itwi few f^5h*"if^ fe«s*it?c5?a mw 

c?f «ifC5r, later's 


i?t5? 511 Wi?i 31% ^th®f5f^ 
■spf®?! ^itRFt^ 511 I 

f^r®^ '2ftf<w^t® ^iB*r T^35t5f 
c*rfVc5C^5r, ffesrfe ^c?i 

c^hj« I 

^cspr^cisff^^ 3Fit^twT 

si’spcar?! 

lil^ «r<?R '5lt^?JJ'9t9I5 fenc? f«ttl 

^ff^tC’ilT 5?^Jf f^5?fg 
>Taih «if9i I n® 

C*lf%C^t^ ^f'GH.-'ilil C^*t®rt^ C^af 

C^Z^ lilt^tf^ ^tRFcB^ 5Tt^tnj '3«» *rtfe« 

'6®C5Ta c«[t^ *ltl^ fec«H^ 

csfR® I '«fR55i3c«iir fe*rc^ 

t9[c<if ^ ^ftai >rr?tc^r 'sift^itc® 

fasife 5j^ij;tii[i[ Jfaih ^^1 ?a I <iic=iil 'fl^fB 

?t^i c^’fi I 'ilfe '«rtC9it^-^'< 

I lil^ '«lft»lt’?-^1 
'sflt^lt^^Rl 'sjffeapsf 

®?it® nft?, I 'sittsit^ ’fffe -srf^ 

c’lt^Pt'S bir«>o^49 sft^si I R% sr^ptaf^ 
51(51 e)Jt*i®1 ^^R|51 ; lilil ^9T 'Sftt’ltf-^^ I 
^%fB i^c^l c®^l 'siR'fe^t^; <^1? 

% nt®il'9 I 

®ra C«*ft^ (flt 5}?}!^ 5l8c»ft5?l 

5J1 I 

>4^ nfa?a5it?i 5ifsi^a«i ^ai ^tftf 

‘^ihr’ I fee.c5Fn*i c®ar c'Kc^ «« 5itt»i 
^tc5f 5fantr®»r?5 fe^R rf«i ^zvzw. <^1^^ 
ac^cBii ’Tt^tc^r liisR *55515 fe^l^tcf 
C4f5*l ^51 ?C5 5t5T ®t®*(5 R^fsi Rwfsi « 
*r5t®t-r ®tR:5c^5t i 

RhI Rt5tti5t5 fh. c’&Bn 5t9ic^5t 



Jlt6, 1 




c?r, <ii| ?if*fl??:*fa ^fc»i c?[ ^*iri 

151 C5f-r 

^ifT »it«rc^ I 

(2^f f^ Fr?tf^c«t5 

^f%iT3r 

'8rtc*ifs?Ft?f r* »Tv<i9p:®fii 

4f{5 JT*3eir-5 I 

•at ^r^z^ ^tNi ^r?r 

<^1^^ nl'hr^e *ic5 F^t?i c^tsr 

'«it“HPi ’«rfc^ =111 'Sff^ci^c=i5 '5i^r^r^<j 
^z^^ c^ c^z^ *fZ5 ^irF Q 
F?r, 151 '5ic=ic^l ^tc=i=f I 'iit 

*f !)<?<ii ^t’T >it;9 
>f^91^ ,il<|rfS Jir^tc^r C^<f ■■FC3 'Sftsfl 

'Bi^’^1 c^r’ftc^i 

'of^ ^iii I 

nf^stH ^»ltc=f1 ^1 ^Tv5tc=(ta ^J^’ll I 
u]^ TO >iW‘-FTr’rfM «ri^ 'Q jp=i- 
5C91?I n5H I 

3f?|f?| 3^t'^3ia2?f5I Jl^tS ?IW« 

=11, '«^if'^i f^c^« cw«fi 

FC5C^ nf«5i cncw i 

=itlc§fc*^c=i<i =ic»ij 3N^it3 ^z^ 4 

^z^ sjtft=r f =i^=( 

’I'Mc# '5fra'« 

f^Jlfif «lC^t'^-1 I (ill 

^1 «I>IC«F ^C^C^=l CV, ICNcIl. ^'15, (Q 

'«ltw| c^^t^l Vi I *1* 

4C«F^tC?l *tCil| ’^rnfsi C^C^ 5C«1 (ilH 

(^1 ’t'lif^:^ JT^wHfc^ c^z^ *rtw I 


(ill ■«I^tt9l« ^^C9ir =lt=lt^TO?[ 

nt«wi c^ci) nt« ^ac?cn« •ffitwi 
aC'S ’Ttcif I nc5 51^ ^^1 TO "ill 

Jf^s^ ^F9i:J5I JT^t^ ’ft^^l ?ffc^ I 

'a|fC=lfa^t5 ^Ptf^^ltl^tf =Tf]:*I (il’PlS 

'2rr®iiftJi?[ ififfii^r?! c®r»® f®^=f (ill 

^sib* ^ifpr-g 5cwc^ I tffiksriS '5if%- 

c®^«T cnjIrf^iN ’Ft<fc^*nc=fa| (ii^FfB 

“fNI I z^\ 5pif5’"tl5t<i| «ft^ 5T^«TOa 
(fli =5i3lS (Jsfir m'<z^ I 'sita'« 

«fr*Jr=i~l%f^5=f ^fii^tl® 

^t<rrii“t=T e csf^Q '5itt;ifRf<Pl ^ft^j 

^ iU ^Ctl (^ItC^F I 

f^c?i ^%5r 

’PiNjii? ?r3i»f (ill 

^r^fSFM !^fc=f: c^sfsf—sftlsiwa 

c=it^i, «Q=i « (^t=Jl-^fn(5 I 

ppi irt^«i=f. c^r^Pi=r c^ ¥if^R=T 
C^'^C-F "ff^ C'SfNt? (il-l*! 

'sfrs=r“C=>^t:=il ^lln(:<F 

^Z^, ($1 ? 

(|cfec=l 4?-» C^'9C=lt1 (4»fC=l^lf| 

c3ri^< 5rf\6l^ ^?ic(51 

Spanfst'S 6«l>|f=» JfJ}^ tf-F^ Jif 

-F^C a ntU I 

Spa b^iit=i nffta &tiitc« « 

f^*ltc=l‘^ ^[■"Ft’S •l||'^=f I 

fl*it=i *r< Pf^ "Ft^t^l ««l 

'Of^l I f%tw ftNttilsl Bt^ts TO 

=itl^=( ^<1 ^t«i I =it|9i=i t5 “(^, 

f^»it=( Btn 51?? ^^z'^ 

JT^=( I 





>[*1? 

?rfa, 

c^Ffsr ^ac'® ntcfl I »it5c^^ 

•vil -l®5, I 

vSf^ ®1 « »l«>’21'f“l''ffftc*f?f 

b5|«>^[?J tff^, ^Sl ^ Sjtf? I 

r®^r<^ ^»tsPi?i 'i'4c‘f >Tt*)ti^: 
ff? 5T9C3f t¥t® ^1^1 

c^f<( 'f'^i 
I 

»lt?C3|?[ ^^>f^l ®« ffCI ^1 

W '«5fnci( ^^.f5 

usl '€ f»lf“(n ®^«T 

n^K !J'4fti ■‘^<11 nfc^ i 

‘iH'® ^f^ai c»r, 

®‘‘f«itc^ I 

«r»r ^(t"pf 

s'®!* »fWnj f^5T'^-*ff^c® 

5tf^® fifaffa ♦iH 'sfif^asta 

^aci^r I cJir^a 5fr#tc® ’fitHtfea 
C’?*i'sf 9a, c®af5r 

5t«itata wcsj =fa«ita n ®i "itaf fa5i«>-»tr^ 
^«snf?5T =9ai 9ca »Ucaf I c^tc^ 

^*fra ^91 c®t9iata ^«fai ijc^ia sjai R:a 
sfatf?® a^aata -'^w aia^® 9 a 1 

^Tcata ncaaiKtaJiJic^ '<95911 a^aqfa 
fen®?!® a^a^c^a a^a a^a aja^ta 
*flt?Fi-rall5pi 5t9itcai 9 a 1 
^icai '^a at^at»fa fsca^a -eat^ta 'sifa. 
f^at^ ai:9itia~>r"^< 

9C91 'filSc’f c’fs^F'h!:^ 9it»ttcai atca -^aa^ 
«ra5'« ^a spa n?ca 1 afanc^ atai aftar 


s fawtii 

■< 9 ^a, ®tai ^a^ifa '®' 5 tc® fai’jptacaa 
faaafS ®f9^ '<9^51 I faaa{8 
a^^t^i aca *(^ca^a ^ca '«if5®®1 ’T'Pcaa 
ascql ni*^ ^staa n®a 9'cac^ i 

c^n f^^?r 

^la^j^tf^at^fa f^- 

c^. ^a. c^fc^f^i cfeff^si® 'sisjll® l^ta- 
gh*3t9i ^jl^ta 5f5,jar:>ia '«ilaca*ica 
asjfarta cafc’ia -sfiafa^ ^^tca ^faf®aia 
■^if^catc^fc^a aft<¥tra®ta a^ai cata*jl 
^cac^a I ®tai ca *f^tca 'a 

^»l.^caa asjf^fa «{f|catc^rcTa at^fcai 

aac® cncac^a, ^ narta >5^-ca 

^aai 'sisft^r ^aif^c® ®1 aai * 11 ® 

ai I «ii^ cat^r fafcaa liit naif^fS > 19 !^ 
-iia^ 'iic® aa5€ *j^a a-'a ’tc? 1 

at; iv « af; c^fcn^i <i^«pi <9ca 
cacac^a, c^ta ajfea a®!-;asfcaa 
a^fafeata «iftc’itc^Ta ^laraK ^ac® ca 
>faa 91 tea, casfa --pit^fa catena?f« ajf^a 
a®5-c5J|a ®fa ^o a^a »Taia ®1 '«ftarat<^ 

ap'ca atcaf 1 nrai-ca c*n^c§rra&fraa ’Tt 9 tcai 
®tai >i)t n^^l atfsicafesia 1 a^atja 
a'^sl'^afa a"aca>' caaa '?|'?r aal^fa aja^i 
acac%. c®afa asjf^ta cata 3T"ac^« ^faw® 
ipfafeata '«i[lc>ft:i5ttaa *Tt9tcaj art^j 
nal^Fta aja^i 9 c® atca 1 

naat‘i:caf3f1:aa fa^^caa 5t>i-ff^a 
a'csil 'sitlcatc^tcna 9a (^a^ ^tI^cjti- 
ctoa nfaatafa^ ajara ar^® ^ta >Ta 
a^a atsitafa? a^i ca't^ar natc<a 

a®^ atc^ I 



] wtsr 


^ar c^>ru ’rt^tni 

sJC'fT'® fe ^91 ^tf C5tC^?l 'siJSf)- 

n5t« 

«irt:^ I 

*[tfVji f^sifsT 'sRnfs 

nrt^tn^=^ ^''tfSii f^55t^'^c?w 
^cn c?i>it<i:^ Pi5(t^^it3it5'6 «p?ii 

9t^i c5Ft5f ’fc<«r c^fr^i '4<5^Hj5i. '5IS 

C4tjf 3TC5r <ii^* ®is? 

’rrsr =ii, c^>it<i 

fn*ltsf 5t814Cf f'-a ’ftC4l 

4t4ir^ >f? I 

?ft4t53C«»?r 

<44 '®4«4 

r^win I 

'sit^^ll iSteaky water) 

'«rtnt?i c«(C4 ^t'«ii c>Ttf®3it*( 
5IC«r 3f®1 fiifnc^f <4^ 
nvfKiS i^f^i:^ ffc^i ?ft^' '« caicn 

wtfn, nf®c^[ 5311 

4t:^ C^tilflil ^5-431 ?1c^^*l1- 
^anj nfiit^n 4tS 4r?i ^if^n 

nil’ll 5t»!f:5!l I 48lt4t3l 
nt^^i«ic4 4titc»ii f«^5f c^c«f 

'8it®53 «;t3i fc?'«ii 5ii ^31, ^t^cq 

?cq3l 4tC5ftl ^ti{4 fI 


.2fw»r c^t*r 4544t?r ^raj 

^?3!iq «fr^ltC5T «fc^*f C?t«I 
'« 1453*1 45:^ ^ck4 <44lB 51^4 

4C9C4 I 4^ 

qi4^->ltn5 ?lt{S:45 4^5^ ql4l C5tl<f 
m, 4»I4 4tl?f^4 ^t5t5 Cq^l 

^tt4 I 4^ 415^51^ 5tr55 4t«f 4t? I 

4^ 4t®8fq 45^1, 51 ^14lthq 

q4*^^f5^?}fqC4 h^lf«4 “if^C^ qfaBtfq"? 
4:51 4l 4t ^r:5 4t^-5tf5 

«lt:^', *454 5trse« 5jr^5l 4f:5-rtf54t5 
nf*i « «i;ir54t5 4f:5''[415^5151:5:15t5i 
It4 I 

q44fer45^rq 51:511:55 ?:5 Cff5t:fl, 
ceWtd '®i'<5i git:4:^ qfif:4i 51:41 
^gXito |f4 «it5^:45 4fc^ cm 
i:4® ili 4:5 q4-^^r5^9rq ^1 4:^^nq 
4jrr5:4fe:4 aftf^c^ c551 4:^^iq 4itr5C5^ 
^1 f55t5 4:5 iii^5:5liT 5:q 5:4 4:q «i:=ii 
15 4:5 C'f5 I 

C4t4 441 4l^' 551 1:W, 

51:51 15 '*^1 f55t1'Sl f5^1:l5 

45^51 f514®t14 i:4® 114 I 

'SISI 15ir49fl5 1:4 44C5t:l 4t^' 
45:1 ‘C54:5^’ 4t:55 4^ i^r^:^ fiB:^:;? 
<51:44 13:11:15 ?i‘s c5:4 541 it's^i 
51:51 



5?al ?C5Cf Jp^t^ 

( Alfred Kastlcr) I n^rK-f^sfCif C«} 

^^f®-f 'sfit^rcsfM 

‘fli Jfsifcir <p«cf*T, 

‘«in^js<flt91 ntH^ C*I«((®’ (Optical Pumping 
Method) I 

*IC*fI (Hertzian resonance) 

’i<c^«FC‘ia «f:5t5r ^iNaFt^ 

<4^ «ffw«ii ^'ca 

ast^ij I 'ii^ftcsr >i)^ ^ifsa JJfi «f®I1 
JiMa*f3tca 'sik'itbwi ^ai ^ia i 

fac-ra^ka >i^ta'®l i 
^t^»itcaa (a^ ^tc^a =?(2nf® ^a ^ta 
®1: ^*1 gw^a ^kaania i atf^sT 
^^akl ^caaatask^ ®t: 3i^isf<ifsr 

SI’S?! ^casf, '8ik^t‘<p--(fei '2inN a^ca 
^aat^ia c&V^af «i5?a*fsT ^^:a^*f a^ai 
ata I 'BiaiHa^ aff^^^tta 
'Bja’^ta us^ ji^jjlfa® aca^t i 

>fk«i ‘^ft®i ai ’if^aata 

‘«injSafTt«1 niH^ C«ttC>lJl’ (Optical 

Pumping Process) ficat^t^lta 
lii^tS «ra^ ifafH ^laa i ^a^ 'Sracas 
ac»i5r, ^3 's{k«itca' cac^r 

af? aataa'®ka ’laal^'® (polarised) 
fai ?a, *iaat‘3al&a fask^i 

*lfaa^a i 


^laai i^lfij, caft=i 'sra^ta *faaH>iaf8 
ff ®ka faai^ ?ta, c^f^i fa^a ^ca naat^a 
^a '8 ’^ta ca'f-ac^a (Spatial properties) 
fena I ^a| ajpttca *faat'Ja cbW ^taa^ 
(Magnetic moment) m\ «k?a ’f^a 
s^wa^a^ (Kinetic moment) «f®ta 'aik^ I 
'sftaal ^t1^, nasfl^a f^fef^ak^ia 5ta «ika 
faf^a »ff^-^a 'sis^atlt faf®a 
facT '»ra’^t=f ^ca i aasi 

nfe w ai 9tfaca -a^ »(fe-^a 
'siw «ca ^tfrca 5c«i ara, 'srtcsii^ 
c-ftfa^ ai ^a i 'sifata l^si-ptcaa 

(Spin) -aigat^t -ff^-^a'®fq ^ra' 
fa^^ I atl^aa cbHa^ cspcaa 

>2f®ka nantna *j«p faf^a 'ska 

fagi^ SCSI fafsa ‘^ajta-’^caa (Zeeman 
level) sal ‘sa’ia «itata wt^a 
caW-p « '®la fa^f^afjf sifacafa *fta'^^ 
‘aiHs iga’(Hyperfiae struc¬ 
ture) a?!§ sa I 'ill 'sif^ T8^a«f^ *fa"niaa 
^a ^t^tasff^ aka? i fas^ ^t^tfaar 'sia^ta 
'ill a?a'8rsi 'iia'Ij fafa^ ajaakir aka^, 
na^r^ca ajaafa afs® ^a *favtla 

fe*fa 'sitcatfn^ c^caia ata 'si??at^ i 
*rtHN naif^a >rt?tcar faf®a 
^ca naat^a Ji^^fjta *jfaa^a altcai cac^® 
nka, cata '«#■ «i%^a cacaf ^s> 
ai faaakaa «ca naat‘i®r«icaf 'sitai car® 
nka I caaa aai at^, ca^ta «ca 
■t®aai 4 0 ^tn aaall '«ik^ (aa^ "eina 
'iialB^ca ®ik^ ata\ «• ^t^f (atataa^: 
ai ?ta ak^) i 'aaa 'smjSfTt^i atH^ 



5it^, 


’rt?5tc^j 

^iBc^ (ii?l5'SW •f'S^iil wtl« 

■Binj ir« ^t’f 

=ifiii ^tcw I '5ita'« 
cm ^JF ^t<&tr=ii 

'Q ’(tea, 'Sl’Hl 

^c^t'stc^ «?<? ^ca ’tasiMa 
e ^na ^ca at^Fk^n cac^® ’ftca i asfaa 
^^f^tca Jiaaf*^ «Ttt«lf?:afa (Circularly 
polarised light) ifl'«Fa^^acaa (Orienta¬ 
tion) ’ffaa^'H faaa)^ 

facas jrasffii^ ^a i 

'iiaa naatia aafeaen (caaa c^N 
’fitc^Ta naaHa c^r^r) ^a 

cm (Space) ’tasit'ia eshar *ffaaf«« 
?ai ^aa naatlQf^ t^ata a'c*! 

aitalB «rt^ ?^a i c>ftr®ata, 

a^tRafa, a^faffeaK « faf^ata ^r^Ps ^ta)a 
.aatc^a *raatiia ca^ra! ^jS a^ai enc^ i 
=Ft^,?ita ■« ^ta ’T?caf^“tai c?faia- 
ca, '5r*r,{5a»]tsi ntN^ 'laif^a ^ft^tcai 
naat^ia fafef^atr^Ta'e liias^^^am ♦rfaa'® a 
a^tcai ala i ntaa « afjt®faata naat^a 
fafefsalc’Ta ^na ifl'a'i stf^ca ^rai <iifg 
afcaa i 

^nfa^^ '«fk«itRl cacar a^ai ata 
ca, ‘III ^lalSa^Tt?! atN^ aa:^ filata^: 
fafes^a awK-fa®t^caa facaa 

^tife^a faaa i a^taa aaif^a at^tcar 

f^f^ta-« aaat^la fa^f^atcaa wa ‘aa'^fl- 


aracaa afaa^'a a^ltai cacf i 'fl'stca 

nfaaf^^ fa^ata ’iJta fa^jTla *iaK- 

fa®5la ^tal'SFta >faaf^^ wjaar 

faatca aia^« m ’itca i 'flatca 
«ia ^k's *ika—’tjt^a '^a'^ta *faat*l. 
ai fa^f^Fsta aaa nfaaf^^ ^a, 
afa aila caca? 'Sflc^if^ ’ifaca ca'eai aa, 
Pf ^ca ? cwai cacii, •flC'^Fcai 
^i^F'sfei aFa"t: =3tcaa n^tca 

f^:a 'srfja i ’at^lfa^F *f^tca fa^ia 'sitaata 
^tf^atcaf asn aa Ta^iJt^i’i-ia' 

(Relaxation) I f^ slta ' 4 ^ Jl"»ftfa^ 

aa, ■'«ta aiiaji fa®f^ai facau^ I '^tai 

ac^ia, ’laatl^f'?! ^fatcaa (al TpiSv- 
fafais) ?ffca '^rial's a^ca i 4af ^rsif «5tai 
naat'^i^sf?' «itatcaa ’itca atfl caw 
'sflata Ppca i f?p^ >iiaa wtai cacf, 
'sica^ casjail ^1 ^a ai i ^iiaa 'stal ^a, 
aataa aaat^spi ^tatcaa atca 
c?iwr atca^ i 'silalwa m *raalia 
aWa c^tlwla ac^ ^ac"(laa (Adsorption) 
(iia^ ^ta*fa aa at’^^a^r (Evaporation) I 
cacat'tsa ^tc’ta wa 

at^ ata i fa^ fa^#la *fat<-fa®tiaa 
fa5tra ^aa'« ^aa i 

^acaa '«itata ^ta^ai ac:^ 'sitata’ttcaa 
^t*fat<si « «ifP5 «i?atfti aaa c^ta 
«ftata?ttcai c=at^ fag «ir»i*r atatwi aa, 
'saa naat^l? c^ia ataata ^laa nfiiaf%% 
^a I ^at?aaaa*f a?ii ala, afa ^tata^it^^i 







b1«s 

•ijNtffij ^1 f»rfq^c^ni ‘ii’pfei ^icsj’i c?«!ii 
35W. ^t?cei *l»ll ■ifcsi 

f«91Jt=f'C*T"li:5?iI JfSI^ 5,c^ I (ill 

«fflc*f? n«rK '« a>!t9^ 

^^7 7Tt«rj1 7^71 1 (fll <5{5 s1 

^ZUW. I ^^7 f®f% 

^Cii 3pfw «i*fJS^iM’ftH” 

(Optical pumping raagnometer) f^f^a 
7C7CW I <^1 ^si3 '6®?:^^ C^fsi^ 7t^, C^Jlfsi 
»l7r®f ’p^l 1 r^*it^ fMz^ 3pk^7 
cbWt? ^it^ifBai 

'il^ ^3S I (ill ’lt?tC«lJ 

w 5PW7f 7^*1 m 

cncw, ^ni'a '8lf%7 CbW^ C«PCa! 

79IC?«fta ^t7l ^^] I '4’F 

«(SC*r7 *117*11*1(7^ 7f®« (ill *f7if^i:^ 

?C7C1f, 7t7 *l*in7 I ^C7 

^tT?,»ll7 *f7if«5 *17^51:7 '«757‘^<« ^CS7- 
^ZW '« C7»ltl77 C«PCai I 
^7Jt*f^ ^1^9117 47f7f^tC7 C*lU79l 


*37^7 C*fC7WI ^^t7 C*f7f7 

*177 =^lf®*r ®t: ®ri ai*iC9i7 

^71 f7C7B7l 71 <^717 'SfjjyH^ 7fm9lt7 

^:r7« 7t7J^*f I r®f7 7t91C^7, %*f7 
^®r7t7f C7\7^tC7 C7tC791 <37^17 C7'e7l 

^fsa fl^i I (ill Ji^7r C7C*P ^17 f753t7*l- 
^91'5 ^Vft7 <^f7B7 *ft'«7l 717 I 

(5I((Tt*f«p <Ft^^«lN *llC91 ^^7[5r^«| 

^C77 I f^f7 7D7rC7“-ilC75t91 7t^9i 
«ir^^l577 *f5ft<-r7?3H ?rC777Wt77 7ft^- 
^?P«| f7^1C?f7 5f7t7 I iS>558 Jftcq fafR 

ai!tt^7 f7®t7 «tJt^tC®f77 *17'^ f7^tf6^ 
^7 (117^ ^17 *3^:^ 'SlJl7StC®f77 (SHI'S f*lW 
9lt^ 75^77 I *fJt?l7 C*lW 
(Sirt^ fff^ f?C7C^7 I '5flC7f77't7 '8I*rj5^Jt9i 
C*lt71^lB ^tCTf *f?7f 47^ 5FtC^7 

^t'»*l7 ^7®8tf77J sri:7771 C^TT ^fCT^ ^<*17^ 
«l7t*r *PC7:^7 I C9ltC^7, 'fl7^ '8I7J- 
CT't'^ f7lf77lt817 'ifCT' ^•Sll7’?l57f ®^C7l 
f®(^C75 ^f775 ^C7l^7| ^t7C17 

f7®t7 '8IJt7fti:®f7 'Q C*ll*Ttll87 ’17’SnC7 f«f7 
f7^tf5^ I 







ww g 0'S yfg'sji 




'5|t»lC3P® I 

»itc9^ *twt9f-f?»tw c5itc^»i »it^ 




fk% fsTI 

^*1? ft^Pl C?^t? «f5ltfq^ 

^1 3!»^f 9!t^ ^ I <t1^i:?J?I f tI5 ?Z^?l 

f^? (psr^^R^I (Phagocytes) ^i:^5(, ’itCW?! ?C»rl C*fC5?l 

^t3p5|«| f%^ «l'!t3T%l 

c^fsp W c«r, <Jt^W'e cffcsp 

Tliwi?j «i1aj!5r*f c^z^ ?i^t ^51^1 ^tew?! ‘t5^ i 

f^ff^ <lf?l3ltw ?(C'5*^ ^Z^ fsic*r ^ 1 Z% ^tew? fsifl^i I 

c^z^ w CTO^ 

c’lc^ ^taR«i ^nr, ‘ii^l ^tc*f?r «if^c^t<f i 

’T^’srt? c^U »r5it*JtJ? 5?r I ’fii ^T? 

5tflrt? 'sit^^ hfii^ ^ 

<11f ft—C^Sf % ^ZW C^m «ef%?lt«RF 

«rM?f (SPf^N I C^f^f5l^C5|?r <S\nm ’jcetl (p!r^^%t«f%C^' 

4rf^'?i«c¥ »f% c^\nu c?«ni, 

> 

«if^tiit«f ^tc?i ’T^^w ^f5!*t3F^ ^tapt« 5(» 

^1 9\^^ 7\\ I Him 

«t?r^ TO, C^ Cft5T «lt'lF5|«l f^f^is ^ I 

fwc5i^ f?5( «{^t8 ’tf?3tii 'aric^r^^t^t^ cff^" 

'5itapsft‘r?( c<i(c?ir %t^?r 

«rf^?iT<<^ »ff%* «rt%t? TO5T, ^1 iii*5^ ^i 

fif^ai «itTO^ fs^Kt^il f% ?^5r f^fin 

^1 »ii^ «i5«it^5^ =rt ^?(i:«T c^t^i ^ s?l I 

»rt^ 'Bitt»i5fiit'8t? C3pl^ ivb^s »iti*i «i1^t!i»(t^tw?i iir<*ii«i 

I f^fsi 5t? 5it^*i m i[C9r *iTO=f I 



'Q 






c<fC3F^ '8(jrt«ft?i*i I 

^1^ C»(^ ^C?I ^1 I 

^T5t^ C5»5t"^t^<i ?ist«f ^c?r5i I 'U^ 

^tt^WsTC^ CT%C^‘^ C^lf^^JlST ^UW ^ <ilTv f5f^^»^t-^^^®i!5^ 

«i*iTii^T I «ff%i:^T*(^ ^ft?i ^t: 

«2f«(JI ^tCBr ^Sl 'Slt^ ^5?f 

’ITO I f^fsi «f5'Q <lf^a§t5i I 

Jit^t^Tij ?c^?i i «f«jtsT 

ff?fi t£i^ ’l?t< c^? Phagocyte- 

'«f^C5p ^<1-11 

cs'f^N ^t^i’tt^tisr c^fl c®f5i I <s\^^ 

»IC^ ^?F I vii«ftC5? 

^Tc*f?j c^%a ^r5tc=Ji v:^\ sii—c^sr sri, 

I <st\^ ’ft^ CSlt^C'^F l^^5iwt=( 

I r5f^«i>11-f^®t5I ^^=1 '5>^'® to *il^N C^tSf <2ff®^t^ 

?p?rj I cipfii? i£i^^ ^n «ijif^® Bft^a 

(2rf%U^t«f^ %«T^ ^^ I ^tC*rW <ft^*ri f^ar, i£ll 

'e^< c^%3 '5t^ >r5ii:?^ ?t'5C'® 5PC? I ^t?il fs'si 

^rmc^r?!—il^JT C^fj? ?^^t?1,5?fc« Phagocyte'«f% ^l^vs «itc?r 

'© (gf^? ift^-^«if^ ^vs <ttw I 

Gpf^? 'Sft^l? C>f^ C’fCSTS? C»I^tC5r 

c^, ^c*Jj <i^rt< 'sjtcf, c^h 

I f?t915( 911^i:>lT«rt^5r 

(Lysozyme) t£i^? cn, CWJ?? '5i^J^C?r isf^ ^rtaitS tositsf I 

f®f5I «2ff^:^t«f^ »tr^? %«^5l '2f5til C^, 

<2rtff«^ «2ff%Ciit«(^, Phagocyte- 

<RN»f ^tc?i I ^to 

®rt^cits?t^5i ^tcw^ «itc»i f^, vl? int ^ttol^ 

<fl^8f5T fifin'® tot^^ f?wto i 

I r®f^ «FC5r c*rc^ wnv^- 

wt^a iTt^t^c»rt^t»i '«si«l5t^*i ^’<1^ 



vrf#. 3rff^ta?r 

c«t^ 3it^tc»Ri ^rwj 

f3{t^ ^ ’f^tsf i 

c?f^? fJrcffisi cnf^f^fsfiT I f®f5f 'simt'fi 

^W5T C’l, C?lt^-<2ff«C?lt*(^ 

«(t^f^^ ■spsi^l «®t C^»?t I C<Trs(f>f 

*[^CFC5 «(^f^«l1 ^t^TC^II cq^ CT, m%'\f{ ^A{ ?ItJlt^lf^^ <2|%9t5 

C-tT^JS? W35Ft?I I 
^®t^j^»f^: cwfrs 

'8Jt« ^sa7\^ I ^tii <51 

i£ifl& ®r^t-lt ^rfiiTO «t?Ft»f ^c?i^ <5^? f^'stc^ m ^t^, ^U'q 

<5^ csn^t# I 

CJPt^ ^r\ C6il >21^^ f^SSt^ill (i)^ J^^f 2ft^r^5jy «lf^i:^t«(l5F^ 

^i)ffC9|5Ri ^r<ji c’tP-f^if^iiT '5iifi«ftcii^ ^tf^ift c?pf^?i:?r?r 

c^f^f»rf^5? ^Vs cftR cn^] «tTftc?c55i 

2r:?ii’r 5p« nft’fi sr^itc's^r i <5^ 

*ilt^l <5^S v5^^ <5^ ^?(i^ 

^t«f I ^w'stc’T <5ir 3T¥^ <5C«p ^*rtc< 

'simt?i =v?i1 5t®11 »5»T?:?i ^t?l ^t*?t<r ^zm 

C<lfi)f^fiTJT cnc515l ^il’Ts <5C^ <J» m ^’i?f St^itC^Til I 

<siim fi^^ ^fid c*i, i<\\ ^t*fT^ ?ic«^ «r^t?f 

c’ff^fflfsia, ^t^'Q c«rt<(5{ ^?ri 5t5ii. ^’«r^ <5^ af^t^r >it(ri 

««1 <it'eTii c^9f I fiffc*tf^fdpTc^^ 5ic<ff ^ c^»ft «rf^5it*i 

»rtrr«f i 

ij&s® »r[c®iw c^T, «if^^t?i i>'^ «r<f5( ®ts 

r^^sft >6 ®ts csFtfii I ^z^K^'i cwr^ «r^c*r 

cflt’t ^rm c?«5(i 511 sic^r ct^il&c’? 

t(5t?lt3|t^ C?e^1 5111 f%I >f51!l ^^5 ^i{jcef5?5T5l ^51 

5C« ^tc^ «lt5 C»(5 '5I5^tC^t f53l1 f5%^>Ttir ilNI 55 I 

JT^^tc^r ctf^l C’fsf c5, C5 cw'e?il 511 f^, sj# 5t5i 

cnc5 «lt5 55I&5 ^WJ C5«f^C^ ^^tsJtaftK C*tf^f>lf®lil C'f'QUl 5Cllf%5i, ^t5l 
c^*f <6 5r#l5 I 5t ^f5® «ltt5, fm 5111 I 

«5^ ‘The Lancet’ ’f&ftn 5J9I11 Cf 



5t?r W^ 

I ^t5C^ ^t«I1 I f%l 'Stcw^ 

^51 nf^^it-l^ C^f^Plf^5( r^»I I ^ts Clptf^ S'!) 

c^zii sf'Jisf Kii^\ i c^T^it^t ta c^rt^l&ii 
c^i^ m I c>!^tt <ic^ I m 

c^tc’i’sf f^i^itai 

5?11 C5t’r-^^’<f I ®t; c^tf^ ^tc^ 

^.Q fsifiistftsi C’tf^f^lfsTit f^WI 'Stf® ^^^ '5(5g^ 

io. f^fii<sfjr3j TO c^rsai ^t^c«ii i t£i^ tow ^cwr^ cwt^T^ 

^nf«w ^'^«i c*fWi I 3^^»fs ^^1:^ '«itw^ 'iiWN c^tt’^t 

^ef ^^\ ^C5I11 -^te^ f'fcsTW tow cwt^ wc»t ^t^itw c'«ic^ 

<itW5^11 5^r^jw»t^: »i5iw? toto; 

cwt^cw^ ^iw I ®ts ciptfw ^z^ fwsto 

5:^51 f^w TWi:^^, <iw^^ ^wl'spt c?Ft=? f%^w etsitfs?! ^cw, wtc^ ^sf 

'iiw^w ^tw wfw wwc>iw mm ^’tw st^rtCJil ^c»i11 wc'S' 

fwwt^ ai’^aFtfsi^ ^'ewtw «iiw wtswtw ^t*ri 5)1 I ^t: CS'tfw ^z^ 

fnzm i 'stw’Sr wcwl '«^w ^1?:^ to i ^i:wwj 

tow TOit cwtt 'XF^“fs ^’9. «(tcwJ“Wwc^, 4^51 f% C'W^n 

w^w:® I *^15 tow fW5! ^twtw ^taft wfe 

%W 'Stw 531^1 I m m C’^f^f’lfaiCS^W W^WI <ilW! 

«igw <lfl‘^tow^'!i'1 ^cw «ftw m c’Fcai^ ^w w^t^wJtfw^l ^w 1 
C^tfsif^to f^r^F^’ll-^’tC^W 'ilWP >i"»n'f I f^'^w si^t^CWR W^ 
liiw^ i^t^fwwf «iiw ^twi I 'iit ff®i:ww »iTw ^itwwf- 

Bimw ca'tf^NtWJ iJ»88 *[tC9! »flWN is>8« »ltC®! fef^^^-fwSSlR WtCW^l ^'^FW 
to WJfll I 'At rw?ili5 'Wjtf® vflwi 'sj^i ®t: 

fWJF WS^WJ m C«tC^ fw^J^ WSW^^ ^tCW R I f^f^ fsFWWWFtft 

^wtfww^ ’jwsw to^F 'iiw* «rtff^wf »tto ^tw 'sj^itw fwtt>i to 1 wtcw^t 

^a'^tw tow% ai^lw Wt5i%5i5F— “I did not do anything. Nature 

makes penicillin ; 1 just found it'\ 


ilw^ait^r wm 



(ib-i^) »i5?;tc9iir ^«fi i 

5t^^t^Tc9[ c«f^ 

iSi^m ii^l5 c5T^?i f?c^ 'sit'Q^rt^ 

^U ^sr <2rfj^ c^v9 ^1 I 

<r« ^tC«f?l I ^t?i ^C«KJ? 

C^3T I to ^t^r^ft^tC^T I f^Ci??l C&f^r«T 

^'s <ii^t ^t^tsf c’ttn ?Ft?! ^Vm <(??i c^to?r 

I C’ito %?l ^IT'Q^ltSf J^t’IC^iH I C’lf^CS!^ 

^T«^t«f ^t?i «*r csft^?r 9INJ5I1I «iic<«trf ?5*’^'«r=f 

c*ftJ^5ft^ mm c^c9i5ii ^^*1 

Cilfi STtC?rW^ I ^51!:^ ^Wt®tC51?( <4^ mil’s 

^irto fI 

I ^\W.m nf^TCJll CiltMil 

<?ic^5j I f®f^ 'Q »f^ ’fs^is c^ic^iii i 

^m c*(tsi^t?i cm ^mim to *f^ '®iti^« 

,C‘*ft^1 I efc?r »ltC?W^ <ii^ ^f^ ^Sf 

'5itf^^r?r ^c<i5i I 

i^b-i 7iii9\ 3ftc^^ I ^m\ tot?pr^»i c^f\ 

9TtCKC5T^ ffC^r^T ^t^il^? '6 I STtC’SC^^^ w ^tai m 

wi ^1 I 

swm ^tc^ ^m\ is ^9j:»i f^f^ fetow^t 

^W ^C^^ I I 'Q ib- 0 

^ii9[ fent’T ^tef iiroi mc^r f^f^i 

’ijtto «r^jt#!i m 'srf^irc:? ¥?ir®»Ttc^?i ftar 

;rt5i i ib-s y\u^ «it« i 

^?f ^r«F *rjito w s\t 

c^^?ft?r »rcsf 1 vnt c®t?5c^ji mc^i^ m 

c^»r f%^f^ 4m 45 ?^ 1 w ^i^apm 



wtsr«fewrai i 'it 

I ftp**?*! ♦ritc’»rr*ifwl, 'e ?•>? 

fk^^ I iVis Sftc®! C^^t?r ^ I ilri^ 

»!ti:9T C^m clc’lftc^tn C^'St’t^S! ^C?5l I 

’?t^8f c^t9[ TCii 'sit'entsf I 

'^X^K\ ^'e^t5 'sit^^»i Ren f^^enn ^en i 

^3F 51^1 '« ^'enl Rsi nt nsrti «itntn 

<ien m 5^^Ji »f's^?i«i ^esii i cni^c^ ^cn ??e»Tl 

ngl&enF nif(\ n??5T ^nl ^Tn ’le*^ >i58f ^en fek^l i ww 
f®R —ii^ ¥t?Fi n'S^sRi Ren nR« 

cHU\ nK5§, vii^ f^j:5 e»in 'sit'enter ^tn *ic’f i 

tilt mw f«R ^teh tFt^i nc®n srte^ 'ii^l^ s?^ ^ensf i 

'iin »rt?rtc*ij Rf%s nnein cnic’f Rf^n Mnf 

I ^isR RR RRf^^n tR^jtc’in ^RiR^ ^’^ri 

—\en^n ’«i^«i "sitn w <wR i narf^n ^Rtsin'n*! ^nesr^i 

c’^c^te’^t’f, cn s^l& ift^p ?p?rl i 

>ite®l ®ItCti5^e=?n C»li “Traite dc 1’ auscultation Mediate” 
'Sl^ptRr^ ^n i sttcnesien^n tut ^itRi 's ^e^?i ^R i 
^^Rf'S '6 r^R^it^f ni Rwt^i '« ^te*fn 

’titwisiRf^im 'qjtJiRRn «tn ntl& «f<pte»fn »ie3f nz^f »itn1 

Ri*? Re»fn ’?ft 5n 'ii^i's ^1 ne«T ^i-sfiR^ 5n i *it?ii Rc^stn 

RRf^jiI c^zm "lin c*ft^ntn n3f 'e ’I'f f^n njn^tn ^ i?n i 

'sia^t^ ^tennntn «i»{R^ *iR3!resr erteneirny SFt^ 5cn i ^tn 

itlninRp^c9ilRi?ifl «fm <tin i RR ^zm 
Rafm Re^ Ren i ^tn '»?}^te^i?i ^nf® ‘jrtens« 'srnc»rcn ntn 
i^en^ ^en RR '«jlntn ^itRc^i Ren tfiesaJi i tii^tesi vue^i RR nt^n 
^Tt^nfensf'e ^tn >!5tn®tn ^^iRsifsTef cnR^rt^r RRc^n ^nrt^lc^n 
’lew R^®s I tiin ’tenn m nfn RR RenN nrensj ^rn tiit <5le^ R^n 
«r«Pte»nn i ntenn ^u <iRnR® ^cn “Traite de r 

f 

auscultation Mediate et des maladies des poumons et du poumons et 
du coeur.”--iit sitcn «inFtRf® ^e»ii ^fte^T I 9Ttenc5(v ntenn R^ftn 
«r^t»r ^nntn «ftnt *itl1R?F n^et i 

^R RrcnRe^r^ “vut nt cH^ ^nntn »r*rnn'tn m «JtR 



'SiW?! IJCTff, 

^?r-m<(m, ^tfn «r^t»r 

^9ir cm '«iw^ «*ft i m, 

«rtJJt?r ^ft 5^1 c^^ r 

f^tww ^tltc^ <2f«Jt^^!T ^C^sr C’TItW^ iK4» ’ItW ^’ttl 
f^:’jft»T I 

5^tnrc!»c^?[ <1? tn^ c^c«itc^tc^ii '« ^af^ i 

<rtiii ’Ttcwti^t i 

«ii^^ ^l& 5?9i sifttc^l <itc¥ I «rt^ ^tw 

C^“f I 1*11^% '211^ i^t& ^1 «l'8» 

a^tcaa I m<ftfl*i c^c^tc^t^ itfl 'sr® ^fac^ia c^t«rtr5prc<i'8 
5WCf; «5I5l—C^TC^JC^U^T^ I C^1& ^\^ 

<»rtc^ I ‘iiiT'ia c^^c’ttt^t’f mz^ I tilt 

^tca ^it^captc^t^, c^f^c^tsT 's '«^\i m 

^1 

c*rt^ ^Ta I caNfapt^ =^Tai 'sia’51 aai cIcaTtattc^fa 

>it5t^ai »£ia? if& ^^f^fcaa cffzm ^at^i^tca «rcat«j i cat^^ ai:^ ^f^’irt® 
??F^ fSi^'sisica ^a I ac^a fs?fca clcaij^tc^a malaj i 

'« c*fC5a ^®t® acaa 'sia^i ^ 

ca^acjfa ®r^ta f«f?sa ^a^ata ^^5if%a mT cIcatcaftt’Ta ^rt^tai waiaai 
^tw faf^^ac^a i caafisa aac5l 

faatfa® ?5'r-^a*t^ta atf^a»^i aif®ca *rrca, ^^f^tC'oa 

^a’ai ’i^caa'ca ^^zm ^'laft ^ aa atfjcaa a«tia sftatcai 
atcac^^c^a <«aa 'atfa^ta—c^iran^T’t i 


Sla^ 5®a^ 



^<11 

c^r.^m “lift 

iit^9icsi?r ^]^ I f%i f*(cw 

^ts^i c^t I ^t?ti *rjt?ii’5:&?f 

<2r^f^ <51^5?^ <2fi:?t«f41?l 9H I ^t3f f^“[ ^tC’f'e 

®tsil ^511 f%l ^itC’f E. I. 

du Pont de Nemours & Co (Polymer) *l\CSf^C*il 

celt I iJscb- »itc«n du Pont c^t**1t^it ’tc^^‘11 C^C^ 

C^t^«l1 1^? C^, ^T^l I 

(Tenacity) '6 ^«j9ff^\5 «tf^?ttw^ C^*t^, 

^*t1« cec?r i of«?n i 

^5it ^1 c?i*rc^r?t firf»c^ *5^ 

arc* fe«i 9it^C5f^ i w 5tt^®t=i 

e?i5j fe«f% 5cfffi ^ »r^3pl^ <lit?it^^. *ff^ f^^ilc^i I ^ 

^?t «t^5l srt^sfST ?C?l C^t®t , ^tcap^ <il^ iRt^»tC5!^ »lt5tC*lT •it^tl 

ce^^t 59ir^ I ’etC^T 

(Moulding Powder) %tC5? «rtt^ l 

srllsTST f% C5FT<^1 C^fC^ ^C^si— 

farfw^^ C^It^t^ I ^?t< 

C<JtC^ 5lt^5!^t?F r«f f^9 C*r«?l 1 ^IWi I c»t^^ 

I Hexamethylene diamine '« Adipic 

acid C«ti;^ '2f^'® *lf^5lttil? ^U Nylon 6-6 ; Nylon-6 W1 Parlon, 
Nylon 6-10, ^1 6 Parlon i 'ii^5t^t?r stt^aiWfl 
^tf^:^-^f5ii:9 '^U «(^, c^sist—’tts^l, 'e i 

^^5itC5t sirl^cst? et%1 ?i>iPa5?f%c?i i 

^cl5t 'e 'sftaf ^t^ar^? I «inrti«r?i 

5tt^5!5! c^a! cell e»it5i ^t?i*i 

aftsil-^t’f'S iflTv ^l^?i f^C^ c*Ilf%*x afcsr 

C<»IC^ I »ilit 

^^*l1?c=;?t «ttf 'e »sr5t?I ^z^ f^arc*!^ ateg^ ^ I 



^<11 I 5itai 15 ^^ 

;it^»i5r »it^?1 ^il^ 1 ujtJfw ^i«(T <ii5pf^ Diamine 
—Hexamcthylenc dianamine Diabasic acid, 

Adipic acid I (ii^ Sjl& C^ 

f^f^?n?l c^'e?1 J^v I 

Hexametbylene diaminine 'e Adipic acid-C^ ?Firl 

1 ’tnr 

^?I1 1 ^ Ji^K Jlt^Itsr ’(flsit*! 'sijtPr'S 

fsjfat^ 1 «ii^ 5T^«rl&c^ cuz^ ^?r! 

^ I 2r^ll^ c^1ft?i, 

9i^«tt& I 'SiTmn c^ ii!i, 

c»i% <ii?i »i^5i •?[ I lil 

^>lt^t?l 5^51^ Titanium dioxide ’twK 

C^«flpn ?[?f I Matt Nylon I 

5?1^5l^5ni 'eSfST CW ^•,»»—m '5lt‘lfw ©W5» 

i^,oo..\ii?i 5?f, \5t5C5T ^ti[) 

’Itc^ ^1 I ^•,o*-;i?r c^% 

?t®»tc5n ^vs I (=if?^ «it*if^^ 

I f%c?i <11^ 

«iitf^[^ I ^jtf^'F f5i«rc«j? ?Fj9f %»r?r f^c*(? 
'5lt*lf^^ > 1 ^? I 

Nylon 6-6 m-^ ^1 ^tiil «it3pt^ m 1 

mim f^mc^ ntc^r 1 sitlqw^ 

^ c^y wi^ I ^i5?fN sit^^cs?? 

^T©^?i ^©^11 I 

«niw?i ^z^vsr 5Tf5ic?i 1 


■rf*!© (;*!»» 



^^w\\ c*f^?r ^«tl I 

Hm\ ^tc^ii vfl^ ^ CTt^, «*l, Square root, Cube 

root, Fifth root, Airthmetical progression, Geometrical progression. 
Factorial «t^r^ ^CHI5^?^^ 

=15C^rfWi{ I C^^. 

cSr^^N Dr. C. R. Rao ^8l^ »l*s^It^ 

Cube root I «lt?f ^ 

f«®1»f1 I 033? tSf’sr ’fnifeTO C3I. 3if^ 

’Ill’ll, 8^1 sit^ ’fK’ll '®1^C5| 5rt59tl^ 

c*f^^ ? *1^^511 c’rfl? f^sg^sitar ^ ^ i 

f%l ^t5i1 511 ^^f^*rl ?nffl»T l to Dr. Rao 

cii^ f^f^cif cw'<(j5!;^ C3i, I >i^c5cii 5r^t^ cm cwfVcn- 

fe9|5i, m ^^?r, ^it^r « ’rc»f 

C5CVfe9f3i 1 fk% f^fai mn] ^ ^tcn^ 5|ts| HZ9\ 

^51^ ^tf^cn fwcuffI ^tu c*f5^ C'«t5it^t'e 53r^<2fjr siu i f®f^ wf’FCWH 
sii:iir c^cf ^tn 3[fj^ ^um ^Jtc»f<>tfl 

C^ C^t^l oi^^l ‘^t?’ i ^5Tt9f5l—I 

^VSf Clp^utft, 5lt^ «rff^ sitc>!ll f% 

^1 C^WSII ^*^1- 

C^Z^ cn Cipm 

C^C9l=T I ?4^C«ill 51C«(T ^ZW ^muti 5ltw?[ 

'e CIP^IltUT 5|1C5I?f '?93?^t5, '5lW?f '€ «ilf«tW| ^Ittlfll 

tjap^tn—«lf^ 5ltW?l TOfe9!5ll ^1 

c^t5i fsft 5!^c«i? ^n^ifffiir 5[wr »!ftv mz^ 

»f^?i1 cwfl? ^jttsf'otjuii wt«f^ t5 ^1 ^1 



4rf^, 3 srecv fir^? viri 

c^f^?r 9vs <tt?f I «r<ifCT c5t«itc«T?i 

5fiT^ »IfC9r?j C^ts( ^t?i ^»lff I 

^jt:«T'«tc?r 5pt!f5t?r’t ^tc»T?i c^ ^Tfi^r c«i ^tc? c?^ ^t9, cf\t 
^tf«^ C3Fi^!lt#t, 5It^ « ^ltc>f « fWiT, lilfef®! « ^ 

^tc»l i fw5f, 5rtc>l ^ f?5T, C»TC%^?1 '6 51tc>l ^ fW5( 

I f%i «rtff!ft^t 'Q 'sfctr^^ 

5J1 I ^\r.y[^ ^ 

C3p;^gt€t 's s> ^tf?i’«r ’Rtcn 

csi 3itc5i w^T?, ?f^^r?r, ^5trl ?itPT 

5jtc»T "ff^^TTa, sitcjf c^if^i^t?!, ^tc>f i!!’^f®^t?r 

'6 mc»T “ff^ata <^^ta i c^t^ial a^ca atars 

<lta I caaa sftirara^—0, cai^ata^—«, sn^—vo, •ii'^sr—ca—i, 8, 

cac'^^a—ft, ^cttaa—0,5ic®^a~'», f^cJi^a—i i 

iS[^ ca a^ 'sm^tca aw ata:® <itaca, cn 

l^ca^ ^tfacaa ala fa«fa a^ac^ <tfaca i ^ta ^a a^ai a^ii 
aa^ta i atcsra m^atfr—afaata i 'g^at* afaata^^ i, cat^iatacaF 

wsrataca^ ®, ^aata:^ s, a^'^f^araca^ 4, ^aiaracaf ^ '« “tfaatac^ 0 
aac^ ^a i 

^aa afa estatea^ m\ aa—^^:»r at^ fV ata r atsr ac^ ^fa ata aw 
^tfat’aa ac^r atc^a «(^’fcaa ^tfiaa^i cara^) cat^ a^fia caffa^arca? i faw 
W a^ca ai ^Nc»fa ata^ca—ca^ ^racaa c^tatna? ‘ata’ aesr caca i ^zifm 
^t’rcaa atar i i ^^an C'®tata ^^a aca afaata i ^tafa af? c^tatcaf «tar 
’^ai ^a—ata ? '^fa aca aca it ^stfacaa ^zw 'si^rcla ^ cat^ 
asca cat^a'^c^ *1 fata '®t^ a^ta « «jaf^^ ^tca i at^ arc^ c®tata ^^a 
aafaiata a^it^ fat‘*ia caat ata ai i 

af? af>i^ afa aft^a-^ata (Leap year) aa, ^tat^ ^5>t'^ c^a^atala 
•itaa '^tfataa ^zw i earn a^ta f^t® ata vija? aataa ini artaatat ca 
ata n^ca, ca^ atata^ na naa i ata fata aija afta atcaa n*ajtaifn nt^^t^ 
fat^ ata i 

^«iaia c^tattaa ia<»* atn cnc^ iss>!9 attna ca ca^ta ^fatna ata fa^ 
^aata cafWn^i antai i 

attna ini wtaata”) cataata faai ^iita'tar cataatata^ >, 



0 «f?(c^ 51 :^ I KtC’T^i c^caj c*i 

'®t? ^1 I bS»**->iJ^ ^’^Jl ^C*(J 

^C!l C^Cf, cn ^^1% I 

C'StsitC^ ^8^1 ^?l—iS>^® ^ ^ 

•St’rw i* ( >&«»«-ilil ), ^ ), 

« 1 ?|< 1 C?I C^C^ 

^ C’flN C^ 8 • 

^®?ftN tl? ^^C'2, C^t5it?f ^1 I ^f? 

—iJaS’^ »TlC^ir ^t<l ? vil^tC^ 

(88+^^ + ^ + ^^) + ** ^C?l C^5iC5l^ C*tJ?l 

^fc^ I tfl'i^cai ^t^i:*f^ ^ •, '?9 if^t?j ^t'sl '®it^ f^l * 

Pp ? 

’tt^, 

^Az^ 

^t^^ilt «t«i5f m\zi^^ 5i^>»«if^?it?r —4 I « 

c^z^ c^^ittt, ^t^, ^rm «t^f^ ‘5ftc^^?i 58^^11’ (lit ^tf®i^r5 

c*r«?il ) ^t«f fwc^ c^mifi. 

^31 *it91 c^t^ ‘5itc»i9 >is^ji’ »i«n59 

^tSJUttt irtC^9 58^tC59 ^tf9'«f C’JIC^ 

^tw to c>l^ ^twil «t^5| >i^tC5?[ r#l ^tC99 ^^z^ 55 1 

i &^>8 mm «tf%i-5tc>^5 55~^f^9tC55 f%f5 5C5,^1 ^Z^ C'f'e^l I 

«ft?9t5\-4 (-4-» ). (= 4~'» ), ^ ' 

^ ( = 4 -fi ), a, iJj, ^'S, «® I ^ (= i^—i> ), i®> ^•f • 

CJl—8 ( = 4— i ), ii, I > ( = 4—8 ), i4, ^3* • 

(= ^ ), >«, I mit-'O (= 4-5^ ). i*, ^ 8 : 'Oi I 

C»fC%^5—•» ( = i^—4 ), i 8 , I ^Ctt95—4 ( = 4—• ), i^, • 

(■■ 4 —-'® ), «s» i' 4 », ^'©j '®* I ^W^5“”8 (=^^““4), i8, I 

9Ris*ff«rt5 itfw^lft 



«f: i I 




^rsptwK^ 


«t: ^ I (^) c^pt’itii ? 

(^) <sjtf®^;Tf%? 

«iW 

^: i I >ii^l& ^?iC9f c?’^i ^tc^— c»tI^ 

^i^\ '«»rt?i 'si^cM? ^itai ('si^’sr f «j?il ^^55 ^ 1 ) 1 

c^5» ^«55[C8ij ?iwc^-~c^tiT t5 

^a^sr (m*ri), «i**f (^tc^ii), ^wtw w ^t- 

«ii?i ^r^Tsitf^ I ^?>*r c««r:^ ^rfiisiti 

^ti:»Ti ^Tc>f I ^twi ^tii 5|Jtt9n ^?»f 

CW ’Site’! 3T#C<1’l't ^51 ^tc^ll C»T5T 

*ic3r^ ^^1 ^r^i c^ ?j^jr 

-oifcsil ^c»i ^c^i-:nc®rij ^'5C^, cf\t R^k^ii »?I? 

wi ^C9i ^N*r «itc®it^ ^tc5ii «K"r cw 

«jtC9ltC^^ C5C5 fk^]% I vu^stw m?i- 

^tc*it?( Rf%« <iRrtci?i Riji^-^5t?r ^51 

^tl^C5 c?e5l 1 c^RiR-rcsrf 
m 'srwe^ R^r^-^^ispc^ 5?^c?r cm 1 
n^H ^ftl viiw I lill Hlftf?! 

3Fc?r R^^-^iic^?r 

<ifr?r cw\^ w m*n, c^t^ «iw 'ec^i 

«Jtn9T ^Rt& c^w « 

^’«ri c*i, fR^i 'ii’v»rw mhcifi 

^?i 5?i I iRfeft^ir "siR ^ ^NC"f ^’f Rea '8«^»r«f5ic^ 



ii* mU «fewtn i 'air 

E»i5rw?r 5rwT i ,> cti^'o i '®it’r?ri c^t^r f^i 

cjr^c»r ^t?r ^rwii ^r^r^r «rrc^ i ^rwi 

5j«^ef ^trhcsrl c»i^rc^ c’ft^i ^z^ it®l 

^rtM:^ I 

^ I (^) ^jt<it?i c^, ^t?t ^1 ^1 c^sr^ 

^z^ 5C65—^'s^r f^wtfijwir <ic^ i 'srtsm 

^ «tf^, ^1 f^tar^tcfi >i^5T «it^^®t 

5nc51 ^0 9 'Q ^rwr '»it^^«i «*rf^ f^f^ir c^z^ 

f^f^ 5C9 ^tc^ I '8rr5i?i1 ^tw'3 wtf^ c*r, ?t^fl5r ’^p 

^^91 '5r«tJ?l wf*(^ ^'ot?i? m fwcs i U% 

f^c»ff «i*rir ^<t<r «iit '5it^«i fsT'ia c^ f^?i 
iftsri m I ^'s[\ c*i:® *rirfl c^, # f^’tfr® 

<i?r"»f?r ^z^ I uQt^F^-ir ^z^. 

^it^^ci^r ^«.»i I ^t^r^ri t^.\ ‘siT^?^’ ^rf^, ?itfl ?t«rj 

f?nr ^91 'srf^apjf ^aw ^11 5r?t^r^?r c’spcar ^1 

’ttf? 5111 ar^3|5ft^—>r^ c^tf ^zk i 

ar^^ f^l ^911 5fii I 

(ir) ^^c?r? '5jtr»!r55it5 ^rsii a^cTO c^, 5r?M«rf^« ^91 ^mza^ 

af^ar^t^ 'S 91^5 I «pf^^ c^Rai (C^visi 

«rtt9it^) «it5i^l c^t^sr 'sr^nr 

igsr*i I 9raft^c#?r c^car^e < 4 ^ ^ 1^5 c^t^r f^5rl—f^«st%r? 

*nt ^1 

^fi^t?r ^5511 5r aia? 5itsi ffcarc^^r -«srtr^^ir 1 'srt^^m 

JT^iw arr%^5r ^fn^i ^ <itt^ 1 

«iit*nr ^9fi nts—atTf^fecsia c^t^r^n c^^ 'iiiil f^sjiv 

I f^i f^«r?r CT, ^91 m ’*?t«i CT, tJitf^w?i 

^t^c9r'e ^51 c?pt3r f»r;r ^z^ f^l >rc’*r^ i 
(^) «rTlsiltt5r ^T?r 'sitc’tf’F^^I c*rf«rc?icf Jr—f^t^tC'®^ c^tJf 
'9rtc9ita ^f^ac’fa cRa fjc^ *ftc^ sri 1 







«rfH—c^aFit^t 

•rtaJitlf^^ C^t^ll C^. 3TtS 

m ? I 

'fft: c^f^w 

«rl5^c«t=f ftl- 

issvs-sa Jftcst f^f?f '5it?itJiCJr ’itw^i 

’tfSJiMfif «t*i14<(3i fJiJi''t‘i 5!r I 
^581 Jftrsi 

fn^fj •r?K%t5 f®p|a 

^s48 jjtw sftffsr =fft-fsr 

C’tH^ ?^5i*fai c?^ti^ ^ I 

^t?*l ^fw^fJibnr «ff® 'sfttf 51C3J 

^ill I SI? ^vi 

*fw nt??t*rf?^ ?ff?-fsr ^t? ^5i®tfsr^ 
< 2 ff%^t? mw «*,••• c?f*i 
^?i?it? ?tsf I 

iit^wr 

c?r^ ??^ 4f5tft'® 

'iif »rwt:? «rjt'®sit?i 

®t: njr wp{ c?, 

^ cftj5 ?iwt ^i:!n <«fl5 fPr*! 


'»ftf^?t? ?r?i:^sr, ?ti5F ?t?r?? 415^3?^? 
*1911 Ttf I 

®t: <5^ si^ sit? 

‘c^fsi^tBrntn «rtf3F^t?t?’I 
TfsT9i{5 ^t? c^f??l- 

csm f?'8‘l ’j^wi I 

f^fsr ?W?, ST?IH? «rt6^? ?t??- 

5t: '4>i5 ’fw? f®ilt^?l 

CJ1C?F ^1^«f1 I 

®t: ?i»i? c?, 'ill 

'« f?w 

jf? ww? c?tl >>iB fti?? *ft'«?1 

f*l?itc^ C*^\c5C^? ^ c?tl8 

?1C?? <13IS?1 ?pfJI»| I 

cltfl'« ??lt? 

sT^?t5? 4i?tn—sreif^ ?t^ c?^tn 
?»ii ?cicf, l^fsi?? 

c?r^ i 

?-r ?twt? c?r^ ?t? ?tart? f?lt? 
S'gc's c??tcsT 

C?*!? 5C9| f?w f?5I^ 
c?*!]:?? nvff #r? CT'e?! ft? i 

•ill ®tc? ?^C? CSFtlS fft»lt«ltl 

fsfl W>i 





> I nt»i 

« 8, tSt»f 


«»I 'ft^ 

cnt:—ai’Tl^ 




8 8|««, f5[. fB. c<Jt® 


8 I 

pBrtusr 'stl 'it^^ 


«I ilf5r^it«rtnt»i cntwt? 

Dept, of Inorganic Chemistry 
Indian Association for the 
Cultivation of Science. Jadavpur, 
CaIcutta-32 


1 I 5ap?^ 

^8lf^, c^=ff 

\r I C^T^l 

'AN— 

capsil—^8 W*f1 

«r^er5ar «t®, 




>r»it^—aicWtiTO 

lorCTanrH vfttsm citf trtit«w 

l^f^lH^*lt C*R, ¥(Swt^ ftW Apw 












ffsr^i 

'6 3FJif^^tc»fif c^caj 
^T'fiJl ?Fil1 ^t!?91J Ilti5 I 

^9rsi'« n <2ftc*rii 
'Bltf^'et^I >IC^, C’T c^cai'6 ^iti £f«t^ 
I «sf?-§n'if5t}f«!s 

«fC^'« ?t^ I ^^t!f 

'e cwJt^’9tP[^5? ^rfssrvs 
'«ft^tti?r ^tftc^i c^W'i) 

*rt'8ii ^tc^, c«irc^ ^rf^c'T 
’I'hfi CTc^?i «(^TQ 

—itltW I «rf v?*lt9F 'BfiT® 


’tt:? ’ft^ CBtc«f 

cf«fc® nt'sii ’Tts, ®t?:*rij Jf^wt 

f?=^f cw 

<iiw Pi^r® i**,**- 

siw^i ®rt? ^•.••* 

c^tci *rc'9 ^tcf“C^w c'iic’F 4rt «•,••• 
«ltceit^-^^ 5C3 I 

«I^S5(—^<{ 'ilfjS >lt»lt^ 51^31 *lt5 I 

cm «it^ta m*\m- 
f ® cit^ I ?c^ii ^tse *< 1 ^ c^, c*r 

«rt>irc?? jf^ai I ¥c»i <<1 

x^ cm^ nt^ 




WtSI « 8< 

^U'i\ ^Rlfb's I f^% ’SJ^ 'S(f«ii|'»l ^C5 

c^ cn^^t? I >rt*ri «i^"r ^(6 c^^r c^il 
sTCir >sfti?!w? ’ttif ^|3 ‘aftsit^ll’ l 4^l8c^ 

<<l| ^iI9pj|t«iril n(5^ f^’lil*! C’l’rt^l '®^ 

fBCiil C?'«!I1 ^C811 I ^et^: <4?1 *ftiw . 

I S1C«(J 'S^f'S. C^atCil^ f**:! 



i,r*=* Sio**' io^ io"'^ io'® t> i>0^ S>0® ^> 0 '^“ 

i5f*i f&at 

(5f) fs^l I nHHtH ?fs ^W165l 

^vf^KJF ^c»i I 

(«f) c®rjtfi^ C'ilC’f '^’l’t’3 1 <4CW^ >IC«(T 

iji^jitai jjtw) 'BltC»lt^ ( 8 X :>»“• -1'^ X ^o~* c^: fsi:) « 

c^^tii-^inr (i cm fji:--v9. fs[:) ^CJi cnht? 1 

«fgt3r ’T’l •ft’f ^tl*l'«»! '9M CH? I 

«gr ^?iir*^crc^j31 ^'»f5fi^»f®: 5ntsn ntw Ts^Ntis c!j'5t5-''53«f I ^C8r<r 

*ic<jj f^ 'an c^c® *rtc? c^, ciif®^ cfe-tJf c^rc^ 

^ 1 , nc’f cm I c^ c^i^ta ^t*nii 

fscai ^iti? '51^’H^ »it^1 c?<ftc5J1 1 *ff?f^«, citc^ 



I « c^'®til lt?1 

«ft^« C®*f ^C9 '"Tsr C’Ffsf 

«f‘«R f?t=f c®jfPsf^®’tft^i 'S^ '5itt«itc®?r 

*l«fT f?C5t ST I 

f5[wtc^?l '8f>af»rf«3 5fC«F ’ICflr 

I tpc9t ^tc'fij >n»icH 
Cltt^ '«lt5« I 'Sg; 

i»5, "STt® f^r? 

Pfc? I 

«f3Ft« =?< 

’T’jc^ c^ 51^ ^’(fj >r'^Cl« ^'c^cf, ’«itwt5r 

«t?l^ 'sif^tJT Cf 9^1 I 

»t^tC5lt55»1 

'SJ^ '5rtr^«¥ta«f5l 

»f»iW3 Jic«r >j>itir«tc^ 

f«t:»f>f f^c-t? ’urn—=11^^ 

C^ar JPCil / 55?t5f«| ?fg 

n?r ’Tt^lc«rj 

*f^CW f^<flt« > 

Jft?! 'SftC^lN 

’rt«[tc’ij ^cafifi i 

«Jt''¥i 5C3if^^ «rt? '8rt®tl I 

^a ni "iv^i ^Itc4f «tfj|^ 

9'si^¥ta c"nc^tc^*f ^fsit^ 

^1c®r «fMt«t ^ac9!5T I 
cMc5tr?fq«<f}t^ c»jh- 

‘flf’tc^ T^ia ^ I 

cnc*!^, ^<fT ^jKji 

TO I 3ft<f=f 


srtww '« 

CSf^j^tT artSEN «rt541^9‘l "SEait^^ I 

^S)«« *fa cacai ^isrnf^ ^sa f^:ai 

c^-t ^p® 5}t5tcjf!i I (ita ^inr f^cn^'stc^ 

'Brtfiii^fg <6 c>r 

’?c<f '«ir®c^s}4^ 5f%iif 

c>iH nn’j'frii c¥C3f «fc?N I 

m 

c^^\a\a >fcsp ^^aa 

'•^a^ a] *fvffc«f< fB^sftsj crI l RR^rt 
^^*1 niTtc^f I 

«r^f^s ?ritRfn« 

^a I ®nc^ ^ci^{5 ma 

( ) I Rf^Sr ^Ca RtRffn 

R^RI R^C« C?«ri Rf9 I 

cafi^a '5i‘<*^iS '£f}®i^<5ni 

'S^ aiC^a C^a, ’TS'3 

»(fe<f§<5,3Ti 4«f1cR S'atn 4t?^*,*••,•••“ I 
Bt^ 'slfRtC^riT Rt^R'Qr^^ BtC^fR 

i,.^5J*| jpfci ?fjt^'*l5 

’Pntsf^ RR ^la I 

«r5'Q ®^tc*r «fC? ^Jt’fc® 

ntc^ R1—c'»t«r fna ^rtwcR ^za 

Rt? I '»rt9R'?jf^ >2153 CRCIt l^tgiS « 

na*^zaa Reap a^az^ i 'ii^1'5»i 

««cg ^a cBa« aff«i^«f>i*»ur 

■SfgW I ^ECRl ^c<« 

c^Fs^tw '^^z^a I 

c^ap c«tc«F «ttif 1 ••,••• f^;fR;^nw 


r.aBt:" 





wt«(«fWii [ 8< 

’fjtW 5|iC»f fyfC? '5Itif5¥TM I 4^1 

?[ci vflCJTCf I (fli ’81^1^ f^l^t "ff%* C"it8*i 

4*1^ 'Sfga •rfl’itc'f '^tC8itaf '6 ^t*f f^r^ai i ^c«i c^ic’f 

a^ta I 41ir «•• f^F: f»(: <4^ ^caa '^tc^tcasa a'ft^c'® f^l ’l^ajaf 



^si* fba[ 
“^c^fa fafsa ^a 


^tc»itf»i«9! al TC^taftatai ^aatca c"fta«i-caai c»Tat« nt'sai ata i ^>^59 

«ft9 «»•••“—c^tara ^:^ata «rca^fel ^tar 5‘a^a'ta ^ra caat«f^ faca 

^a I <yRf?[c« ^aaatacaa «ftar sfcatsrala ra-f*f®tca ncaa*ri ?ca <iicaa a?^ ^^fat^a 

^twtaf « ^tC9ita'a'89J^ >Taaat? a'cafesia ac^i ‘flcaa ata c^'sai 
4ca atc^ I ’jfaa^ cacaf 'ataai afata a^ ^‘a^a'fa caai 1 a;c<a ^la’caa ata 

c?f<r I facata% a<sa at fa^tfa^ caata 1 

P ^tiati® atfa cstca ^tfaca facata^ a'sa 'sftta? wftc^ taca faincaj 

al caata, ^taca fa« ^ «ta can's '^a ataa ^ta-ata ata afa-sa ai 

8aca^ a^ i ^itrat^ascaa at^caa fac^ apcatfnpata 1 atata*! 'aa^ta «itcata- 

«tta >••• fa: fa: waa aitaatfn aacaa ^^]^a ^rtcatcaa wear afa'aaca 

8»cna'tf^ it'«i I aca (aatca ca% atfa cBtca caai ata ai 1 ^ca 






CJiZV C¥C9I, T?c<5f itvSl « 

^t»I N® Cif^ftf I 'G r^f?l^t»i'« 'aitc]| I ?[<nac?ia «ft5 

4W5Tt*i ^<wi ^<*[Q:qii friftsT @*itm f<p; r»i: ^5}3«1 «(t^ 



vs;?^ fsar 

I fenc?“-;’ih5:a|ia 'bi^^i ( 

illrw ^n-! c<P5Fatat) i c^T^aBcsFa 5a»i 




«itif« fturtu 


^^i— 

Jf'SCSJ? *l'5 

«ftf^ C5tc^ c^r’fi ^iri 'sr^c*f« 
>r‘i5 <41=? I 

^tc5( sfcTf ijt^i 'sitc?it^*i'Q^, 

^f'fsi'Q?! ^fet‘l'Q’1 I 1^1- 

sjacsia >^t’®f^’ *rNr^ii >(® 

sitlsT wf^c?r ^c?c^ 

( fE!!| ) I C"r^ c^Ntf 

^?11 '8l5^tft '41^1 

i '5^sft«^ '5rt»i?il 

^CiiK *Il«(I? 'Bltf^ I ^^t*l'Qt9I5 

C?PtsJ ^tw I 

^^c«l lill ^^tc*r *f=9*lt^ ^^tCH'Q 'STtKC'-ff 

nfilivs \n I c<Ft'*? c^t^r <t5»[t‘JL 

«rc»i «rt?— 

^U'e fsi?'^^ cna:^5T I 1^1- 

'«ita 

^Ctf <4)1 C^, ^419 «lt^t5J ’I’T »f*lC5 '41iF 
«!f1C^ 5?1 I C^iVil^tapS (nc5 ^jNji 

?!i I 

^ >ltaj ^CWf 

SJ1 I f<FI ^a^ls ^tC3F 

siNt^TH ^*f?pr 

sit’ilN fW 'Blt«tafJr 

’jRrH^r c^ ^^kir nf« 

‘<tc=?5r I ^«tnjw. 4^ nfflatJi« 

'BitfH ^1 vftft?Ji««ijr 

c»it^c*r« ?cir *i®wi 

«kit«rcs»?r >r*(t? 4^15 

^t«f =?i I 4?iii« m) 


[ ^•1 89f 

55^«Fr®r?i ^r?i'«rt« 

^-1^: ’isi^si'S 
cnc^isf! 

I '5ttaf^t*f 

'3ft^ *Pt51 ^<SI'QS1 

wkI ^iii RSI—'St^c'ra wcs ^^1 
c^t*r fa^tii ’-^11 C5tc«r 
^c«T ^ >sf?*l^ I 

^fff'e Cb1c«f ^t^tcsi 4^15 

»ft>f1 «(tsi1 ft®1 f%s^ »ICH ^1, 

^sii c^, 4t 'Bif^^tf ^t*^- 

?tfn ^<fBiaijC^!( 511 1 c^fjf 

*fCil ^?<tC5riI SI«IJ 

sitift?ii*r f^fs^ cwc«r f^’?ic5 'aif^^« 

•RSTSfl 5^Cb' C’f'Q^I 

I 

^tfsi ci>k«f ^t^tcsi 
zw '« “tt« mN, ^tnisi c*ik^t 

^1 51? I “ff%«-ft^ 

c??i ?t(:?, 'Bitc»it^’T^i«i? 

«int«-c?5i 

cntsitff® ■i^'rtsit? *i« '»rn^?i 

'«i«j^? c?c^ ?k?c"r c^c*r "^t? 

f^l?f*i *f:a «it?t? ^ktf (85f^ f&aj) I 

41?? ^t'sic^t? ?jt*i «rt? f^i 

?tai 4?^ 4?i ’iir?’itri(^ 
^spsi c?i:^ -f^’F?! «rt? 

I '8ltcsit^?'3tsi? ^C5 ^?‘C»I 

*ff?5>i? «rfe?t? 4l 51? ^?*i?? 
^ ?? ?c»i f?®t^c?? r?'?ki I 




=?t5rt?s*r f^f&af 5ic«(T c’ih^»»w3 «r^t5i <4^^ ?ini:f 

'®^'5*a< '6 1 

’'iN I w fwi5 c*ih^8iw c?«rt«i ^s^isN si^tij-gisftiHtar 



8^?. f53I 

I *i«fT f*fn 

CW^ftC^ I 


’rt*n «rtwt^si'9t9!« ’fta ^tc»ii 

51^ ( «5(^ ) I 3) 

I ciic?3 ^rfaP?^ «ftc®it<F- 
STOWS ^^tl*fs 5«i;tts f^l^l S^si 4S^ 4«1 
^wfssf cet’iSf -ff%i»T"»ts m '»ltt^ I c’i\s- 
^»i:fS "aftf5?ts!tSS'Sl *ftw I %s 
citfe WC5F ^ 4WS <4^ S^o CfSl 
cnOE CS, ^asrtfts^ <jr^<ts ^ts SSJ fscs 
^tOTl W\ «rr5Jfl8 w^sww^ ^|3 


^tii «ift^ts =¥:s, stf^ ^nsrtsi 1 
’f^is^fws ¥W c?si ww—^ssf 4^16 
SS81J!!fS «[11JftS! S^CS^ f?Jr CS^sp ^CS^ I|t>r 
*f% I CSlh^cIs 4SI 

4««rs[ '5ftfs|'^ ?5S, ^Tsns stcs ^“Ics ^iPbws 
'BiafJfS ^:<5 'JttC’F I vll^ ^tcs UST 
CSS1 S1 csifsf^stsf ’«lf«apsi S^tS *rr*BS 4ftr^ 
fnts4?F ws f»ito Sts I ffgfss *fcs 
^mz^ 'Bitsts «Ttfs'5% fcs5 

cw<n Sts 'fls^ c»t ^t^ Sts 


[ hi JlWI 




*ir3^J|1 I <4^ 

'^W'® ’lf<Iq>J*l CV(C^ 

c^. *1®^ ®fa c»iiptf:9a 

I \fCHW C5f?f c>lt^t?fe ^tc«f 



«5I^ fS'H 

I f®®CiJiI fsfC^ I 

^^51 Sil §nii5t![1 I 

C^Z^ ^l^t^^sfel jpjii «ifa<3 c?^1 C’tcil C’^, 

'il5l 8«° ^-spCiJ^ft*! ( 

« '?(%:*! ) I ®5ij»t; 

to 5C®««ftC^ I 2f>18f^; 

^c^«f c^c® c^, c>ik- 

arCSI tof^ill •« 

cjjk’Fw^ nfsJitn =Fiii >i^«fii 

?i wNi I f«i?T® "r®t*<?t 

c<irc¥ «ff®f^si^t9 >r^«ni '« 

ib-8* fsi^StHt C>lh^?iC?3 
'H’f '«ltf^?PN I fafsi 

cifsftsr c^, «ltii 

^tt'P ^1 C>lk63Fl 

C»l\55aF *J^iil I ^t?(*l 

w «^t<r r^?i^5it*f f5{<rf3® 


c^i^a^psii^ir sit^l I ’^tw, 

^z^ veiif «i®j¥ 

«r^t5 

5i I’lSi *Tt^ I ^1*1 '^*ni;*i 

c^=f 

5C5 ^c® I ®t^ c’lkscsjs^ 

« <8{^»I 'BI^’^'l 516^1 c^c® ^ttc^. 

51 '« r^rsps i 

■®f^ 2|®t^« ^fi'® ’’I 5t*T«lt^ 

I c^ikw 

r<)®t^cw3 n Nni I 

?PH®U >T^tl’1^1 

r^?it^ 

Ji^«i{5® ^nc<i () I ^^'jck 
(flCVfil 'Slrt®=r ’Tt*ft?l'f®s “t® c=^tl5 
r?F: Tr. 'ii^* ’5t% 

•f'fC^ I 

®<?ttfn ®i 

^^11 I C'^t^ ^5l®1 

'SlC^^'^f^ f^l’?pt?l*l ^^tC® •ftC?* 
'slNt?! C^f^llC’tt^—’TH 'Blt?®C5H 

lij^jg spqcffl C^Z^ Ul^i6'6 f^t’^t?*! 

5?1 I ^f®9* ®ti 

^^C® *ftC«5T ®t5 
alC^^ I C*lkf^t’tFl‘Sl 

>T*^*li5® ^65®! 

f^ft® I 

c>i\a^c^ ‘«c«fs '8iti®5r, ^tfii^"« '^C»a? 
Tw c’ikf^^’«pt?*rc^ ^®¥- 
'?jfq c«r%c® ®t?t I car^'e^ > 




( ), ^ + , ^ + » '*+ ( I?'9*l ) "lfe’*ft^ f<?Tl>5\w ^*f 

—’it?i1 I C2S%- f^5J'^- 

ftvt’f T[9l <4’^^ ^1 ^tt’F I 

5»t5it^i*f -sT'st’f '©^’35" • 



^^^ f&a 


'Bft>TC«[ I »rtfl1 -f^ «itsf- 

c«rc^ "sjc^w ^*ni «rtf ^s siar® 

I 

^ c^t=r cat%a 

ani«t4[ ’Vfll I 

—iifl jfcflir c»i^ c«r^=if 


nfesil c>iV®ft<tl I '2f¥t'Q 'Sfvta 

f^ffeaj C5!f^^t=r 'Bif^Pi^n 

c?<n ^ni (fiiaj) I jrf«ft®f^: ct1«- 

¥»jqr '8 c’lhf^c’^t^cnw 

'SZWi C^’fC'® *ft'e®1 ’“Itf I ^4^1 \»3*** 

f*i? ^•,»** 


ti.im 






C«tC^ fjp: fj|; mtt-F I 

’fjt’ntfn «f5'8 c^tn 

I »i|| 

^tcn, f*if^?’!r 1 


fedtw ‘c^^t«-csrjtf^f^9i’ 

«r*«i*i *ft«8i ’it«fjt*i I 

jjtc’T ^iB-f 



f53 

C^l^ilfn^J) I 'Sir?fft^tf 5(^ C*«(C^ C’ltafi fWC¥ 


'fl’I’T 'Bitil'e Cl|t^ 5ft5l1 

53i^«(vf ’q^t^s c?«fl 

I ^tRi U^'K^ cf'ssi 5R1H 

C5r5t?r-’5^«f 

^ c^ 'sft’TC^ ntc9, 

«ff<r ^3- 

*ftf®3 ^tiii n?l^t3 ^t?ii c?«rtc^ 

*ft:35r I 'Bit’ll «^ta- 

^nw «rn*r <fic^ ’I’fii 

I c?ir 


Cil®t?t ^C3 

«fsi nc? I <41^ *i#nw3 

C^tsf «ft?fl f^n%si={ I 

’Itil 4*1. C^ «l5pI3it5T 
c^, -MCisf^ 3?W1 I 

§*r?l C*!^ C’l^SW 

cw<ri I ^3i^t^=T 3fiw 

'8r^’» <r^3 *1^ c5i*r 3t<fi 

I f^f ^ 

*fr^, 'Bitfa^twa jftai 

’Tt^ ata faf%ir ^tc^f 
’ftaaat’Tta nr® 'eri i 


UlfflSt, J ^ 

n^c^’FC'fa c>i\a 
«fi(tsr^: ^{3 nHisi 

nt'Sm cncf I 4C*fil <£^13 '«I^^1 

'8 ^*f<il3 ^j:<i I ‘«it^ 

^<^115? '51 ^’s C5T^ I 

^nca? '»it:^l55fi c<<c^ ^tc’«T 

c^. -ff« 5!t?l w 

5C?1C^ >2fl>'Q '5ftC^t®=T I 
«rtH3l “It« ^91C5»1 ? 

C^t^f 5?1 ^tc^— 

c*tI I 

C*f«ri ^t9, 

C^'®t9“'51l«r 'SJi’TC^ ’5if^8 ^?f3f 

^ci ■s?'c*i ■^g«i 

5J1 I *tc^, C^t=T ‘>1^1 '81^51’ ’?<- 

fens c^fni cncn^ 5itn« cs^ts-'^isc^rs 
nfe' '8?ffe *[fi3t9 CSC® Sts I fscsptss 
sfests ^CS^F fsftcfes SCSJ^ i£^ 

S^CSSf '8*1 ^C® ntcs I ®tsns 'Sisni 

-Sltc^ -SfU^ sitsTS -ft«'«is^ts stcsf^cs 
«itcn I cs\ssf?n? '8 f<cspts*fl cs ^c<a 
fs^Si «IS^rs cs®ts fe^^tcss 

stft—cn fsscs fs®ststsi 'ait®? i 
sfs '«rrst:*rs cetn siK S'SS8 'sitcntc^s 
nfssc^ CS®tS-®SCflfS «tf® nc5®s ^CS '8ci, 
®t?cn cs^ cs^tcss cb'tn fwcs ^c<fs fncs^ 
^tfvcs ^tssl csncsl ? fBSnfsfb"® 
^c^s sTcn stc^ CSSCS1, cn <£s cscs 

'8ics^s^i s^afeis^ fs^s s^sc^, S'® 
fs^ts cwsi ®ts fens I 

S5t^ ss, ^ntn ^f'jcls '^^ni'e 
nstn 3is I fsfets ®sc«fs sjc^s 
^is^s ns 8ftsnts 4ts nsts^ cssi stts i 
fsf ®s«r-^s<j <iis C5CS ¥s J^cn cs^cars 


^•\a 

^cnsptf® ^ ‘fls^ nfsf^ fsts' 
j^sn: CSC? f^cs nfsfsc® <£^15 ^sra 
sncss sfcs I ^£Sf fsfefcss cs^ 
^snjfsfnfe ®sc«fs cn^c® 4fe sfestfel fsnCt®; 
'«i<K cscafs nscbcs cs^jj nfsfss 
f^csj is'sn: s^s ^cs 'ntcn i ‘£fsc^ 'nfsts 
'£| ness SCSI c?ni stes, c?tn csts 
?tsnts sr^cn fek? cs®ts-®scns fe^^tn— 
Cbts cs’cs stcsl ?C«5 cs®tcss 

CbtCS SI cs®ts-s;c<s Sin I 

«rartgr nfnlr's 

'ntc^ts' '£s^ cs^tess i^tstnts ssj 
ftfcs n^esn'S s^cs cs ns ®sr s^tsi cnesE, 
®1 'sjtcnfbsi s^si ?cni i ffecat 
cs fsntn fs^ictb^ss' ®s!fstni enstesj 
^csc?. ®tcss '5[f^tss ncst'S* «fst*l fsafs^si 
'ncs’f 'ntcnl cnesfens i fsn stssssens 
ssT ftes '£^ ns ®sc?rs ' 2 rcsn fsfssi 
sen ^'jcl sen n^ss n^ess'*! n«s ^s fs i 
aisb i£ens St? f?en ’s.^ nsc? 'ntstess 
®8ts 'ns'njT cse^stes, cn ^si fs^t^si 
Sfstfenn I 'stsi ntst'stes c^\ s^sc® 
ntnenn sti 5 ' 8 cns sties csc^'£e?s sssts 
ssfcsr I 4SS r?c^ ^fesb n^e®s fens ferJ 
nnes^fS btntcnni fsi ^te®® sts^^tns 
stsi ^s ^eni SI i ®rsns cs^cs ^es s«ntf® 
ntitsts cbii ^senn i ®tc® 'ns® fV|fei 
=sfssi ?eni I ®es fs®ts s^t^cn nr^tsess 
'nsntn se^els 'ntnss fs®ts1e?s nens^fel 
nt9tsj ssseni i n^tesr f®-s st^fe '^c^s 
s<t^ n<esn'e‘is sstc®? ntntesi ?enl i fsf 
?^fs;n IS ^cni si—^tss sesefes fessl^ten 
^tfsT -55 S'? nscss ®c® i »«^ nitesfs sii 





^•8 


Wtil « f5n»t*l t ^**1 8*^ 


?fai>i c’Ft^ c^pcai n 
'«ftJii:«ii, ^t?r «(t^i cantf^f^^t^ic’F'Q 
sit?1 fifC^CII I ff^»I 

Pia c^ =^’r ^3nt^ 

''ICS?? r^si life's ntc^i 

5ir??t?t“r ^**11 '^t^l c^^tcfls 

sit?i'?«. ^'jci ?tc5 nti^c^ m I 

^«1I f^C5|?l‘| ?C3 Bftsil C’fC^ c^, 

^c<«i “ft« "i^^tc^a ''itc'it? '« c^^ta- 

■591?? »I« ?cgsr '« ''if^C^'®^ ilftt 

^c? "iitc? ^ ’jR^c^ ''itc’f 

( ftar) I §65 ^t^JI'QC??! niisitt- 

51^1? c^fc? ^C9i?^csi?i ^iSw ■'®tc«f?i 

'^rtesf ??C'® 

§T4 c*it^1?i5 «“ f?: f^; 



vsi'i, fsai 

Jit^tc?! <ic^5?sr'st« ''itc«itc« 
C5l^«1 I 

'il?’1 ^t?CSI« Stfll ?t1^5 I m sit*! 
'mw«i'«5»i I fifJi?®: §ci^ ?5ii c?c« ntcii 
c?, ’9'yth Sna ntsta ca'sta c'at’tl- 
c^tena mai «ftfs?>i'a»! i 

^c<?i w c>T<rtc;i total 


*lSci5 IftC?, ^«tsi 'Blft??'«fl 
acsjsr *« 'sif^ca'S^ aftr at^c«! (flc^ *trF i 
upai <811511*1 sc^i 'if^fa'S' '•atfs? «tc«i?tcsia 
?ca I ^fla ??i ff« «itatc*ra nc? 
f?l^l «i^raat«fsf? I cantata cat^ii- 
(Titc’ta ^seg ca ca'sta-^air '»itasnr8C»ia 
aar faca afa, '«if§fa^ <8115*1 <8 lc«i?5a 
<!5tcaa <5ica?fel ai c?tst c?tsi c^C5 
Jiafetl ^ca «ai «racaa ?tncai caatcar 
ate? ca®ta caWteatn faf^a ?ata »t^ata 
’Ttsai ata, ?1 ?taca^ ac§ ate? 

^awat^il ^l?i fa5ia-?ra?t« ^f5f^c« 
4ea ae'? i cata?5ie?a afaf?^ <81?^ 
cac?^ atatan^: 'flat «ttea i ^ita faeaftaa 
aka ?fa?^a af^a'^a ?fa?i 
^e^ caai atai 'aeaa aeaj a<tcn«fi 
af^it®?t atai—2fta ^te9ite?a af^eaea 
sea—^tai cat^i ^’je^ ?ea ac'? i <flatl 
cae? '8ita^ a^t^af®? afti i <*aeaa*t?a5 
?a af^eaaa"aa ?fa?t'sfa—cae?e'« «tta 
f?: fa; caca atfa^ ?catotaeaa 
as a§i cae? sir a§i aea ’jfa^e^ 'aea 
c4?tai >aai f?^ "sitae^ atea 
ai I ^faa^a ct'la? csfciaa ^tca ac'? 
ca?<5f?e?a fae? c^c? ata i ?taa 
caatea C6\a? ca'caia a?? akaa^i ca^ i 
ca?F«i?ea faea caata?ta at|?ate? <aai 
fec'sfaf^ ?ea I ?ca caata?ta <«it?tea 
caai ata atai aesa caai—ata ata ca?- 
c?fjtf^ I faaa'5i?eaa fae? ^aa: ce^a? 
ca'caia a?i ?ea '«itca aea ca\a ?fi?t'9fa 
JTtataaai: <iifae? ^tae^ atea ai i ^tl 
'?tateaa «i'?eaata ^taal «i?f«a 
<ii^ carfe feac'staj f* caaata ca\®tai 
cae? feafaa af?i i -Ji^t^i (nl aa ?fa?i 



®?t ^191 f'sn me® 

stN 5ir|3¥i I •if«*rr‘i -rfv nt«?1 i c 

«rtC9itt« «xi«^®c»f: 

f^: I cT^tl cn*! c^, 

&*rw5 c«irc^ cm\ nf^wen 5t?ji5 ^tlc5tc«r=r Tm^ 

*ff«*lt‘l -rf^ «ff% =ftJl1 n5*itl »lk ntM I 

^tftw c<»rc^ fif’f® W I 5t3j5 5t^cstc®fif nasitl? m ^afcaj 

JTt'(t«*l«k^ ft^tu C5Cf ffg^l 

• iXi*’'* «I'Sf-ffe ^1 oVXi**'® f%C911- ^t5C9l‘ill ^^1*11*1 C’FWS 

'sit^ I ‘ill ? '<1 

-it^ cfNtu ? «is?»frc« m ’<rrt i 

'Bftaf c«irc^ c^ ^t*r '« Ftn ?imi, 

»l'$ C^91H5C5(5 siKN (ill ‘ill ^«!ll %«l| I 

‘ilc’rfl’i I ^t9 f^tara nfe ’T^c^l f% «r&'® nfl»it*f 

<ffir, ’[i^t^l cf^rtwi ’^n c^j, '2rf« ‘fli ^*ftc9 i cw^i 

^'’ ^* 11:^1 C>T c’f^—'iil «r%5lw C>ll -ffS'sl ^Jt^fJl 

?tartsf ^tJ *ftC3 I 

'215'a C^Cif lilC*! f^C“f^ '6 

4 ^u»fltl ^c»ii -ife'a ^zw flta?c*rii 

nciil f«fl‘iil «fta*fi ^c? ^Rx’T ^c 9 -rfe* Rfla'r ^ac® 

c?t^c*sfa <3t^^ afacsisf i <ii| si^at? ^rtca 1 -ill ^ f^ci ^tn- 

t5 ^ta ’If ?a, Bercsii i nca c?«fi cn®!—a^jfC’ia 

^ca^ta -rf^ -f^c^ ’i^at? ?ic®ii >r*<3t< ^a^rtwi W«ca 

^ca I fl« a^ca caai m n^ca^«i cac^ ajc<a -isisja^ca flfsiitcaa 

—ca ftca 4rf«fla« ^fffa« ^z^. 'srf^a cla nt«ai cn«i i 'StI ^tlc^f^aicaa 
‘ill fentca '»if^« "ft%''« catItffB f|f®iatca af’fmaaaffa^ nf^^a 
a* i]^ a^caa ca^ 5»ica ai i aa'tica a^atal caca ca^ai i 
faaf^ai ’jfa^a ca aaa 

fa<taa ^cana, awl «,'»•• ^la* aaai ^ ‘iia'Il ? 

=ac^a aa’T c^1 ‘aa ceca '^icaaltl ca^ "^c^a ca ‘iial5 c^Va^ c^ata "aitcf, ca a^ai 
ara I ^‘<a acara ^aai aa iviir atwa f^aracaa 

i»*t ^car a^a af^c^ aiat^aa aacai aa i ‘al aaca caai caa—altaawa 
^laitlcaa faajt« a^ata'e ^ar E-mc* alt'sfacaa ‘aali gacaia i>f^f<a aa^aata 
afsFtfa® fcai I ‘ill ^ata\ m <3fita a^c^ sc® af^^ i 4a aa ca^astapa ^aa ’aa’afa 



t 8«f 


C5i^t?i ?r^ c^tsi'h «r?5 

c’T, ^^15 

I cJi^iifi<rt5 cme 

'ai5?i<t v« «r?t"r I 
m c^^«i c^taifl nffl^it*! 

>Jf^*r ?Fil^t3 ^31^1*11 C?tc«l3 

Ji®tfi[»Tfc3 ?c<f3 ^jk'fci ceh^ c’i'ai «rf3 «» 

I ff« f3®f^ 4tc>15( «rt3« 
c>in 3?irei5r a, <^3 »ff3>iT«i sitai ^ nt^c’T3 
I ^t3 <Jt3^f« 

I vf^C3^«| C’«tC3' '^t3« ^tJ(1 
cn«l C3. '^p<^3 *1^ ’?C^3 (5^? C^il[« 
fVc*l3*S?| CTO 

^^«-;ff?iF«| 'S C6\^<F t^3-?f%*l C^*fJT n3"»fC35 
JlC^f f^l^l C^M ^C3 ^tCf, =?C^3 C^R 
*^513 1 ^C^3 5^ C*ITO^1 'Q 'Sff^Sl 
5(3, ^C^3 C33'33 n3"nC33 3C3J 
i 3^3tC5( C3 fw 
^^3 'S C3 ?f^*r C3^, 3^3 ^ 

%] f3nft« ?[C3 3tC3l Cn\35t3P3 

JfC^f ’frf >4^ •rf33^5f I ii^ Jf^C3i 

«(t^ri(3^ f35!t;i ’;rf^f|3 3t?3C^ «TC5(f 
f^l ffC3C5 I ®fPl->38(-^3W ^t3 
f:am i ^sisf T^, ^ta? 

^t3 ’fc^c^ I Pfi «f5'® hwtPr^F 

nP?3 3C91 3^3t3 'flt ^cn3 5[f5(3e 4fR53 
’lt?t3J ^t'?1 ntC3 5(1 I 3!C<3 

^9StZ^^ 5F31 C^1 ^31 3t3 511 I ^t3 

f3f3F3«l -fPp 3f? Ppf^^ 5r>[ nt3,^f5ffl3 


^•f3 35t3:^ epical's ft^lC3 

^3 I 

apt35(3t3t‘r3 ^*ir3- 

C>ra^C3^ 'ait3tc«r3 3(? f^3 43^ 

3t3t®rC3 aFt33t3 TO f3»r^3l Cnt'fl 
CTOI Ichc? C^ICnClF^I ^t33l '4Kf?3 
C?C3f|, tC<3 '5(rc»lt3f-^3«r <4H 

'5rr3tC?3 C5tC^ n(?Cf—^C<f3 ^<s\^ 

fC3ff I 3ft3*f ^Z^9 ^^t*f-^3^ 

«(t3tC?3 »r3l3C3f ^3C^ I r3®rC33 

'8(4r?tr«3 JlCf nc«r «(t33l ^t«F 3?C^3 ‘=V31- 
3t^t«3C^ ntsf?, 3^t3*| Cflfe'Q cITO 3 
3^ C^fC^ C3®f3-^3«r 'HZ^ P»t3^3 3C1 
331 *f(5C^ I f3Wt^3l 

ntr33 Pri 'Jr3l 3T35SC»13 ^3f3l 
'flC*(C^3tC^3 «Tft^ 3pl[3 »r^tC3, 
^^3 C3^«R»W ?t3l f3C3Cf3 3{£<3 f3^V 
^Pr^l 333t3 ^ZW I 

■:^U 43^ c?cn3 ^3®5tP(i:^3 w 5f«3 
33 3s? ^C^3 f3C^ W 3t31 I 

’f3'Sr ^Pt^3 f3ait3^3l f3pf^ 3C3CW3 
5!5333i^fC3 ^C^3 3?3 >I3t3tC38 TO I 
'fl3^ ?£»( 3J311 IFC3f|»1 %i\Z^ 

3C^3I 3(^ rv\ 
^33 f3f3i—:3\3FCaiS3 533 ^3Hf3 I 
^3t3 b:)«»«-«»8 3tC«t 3niCf 

'Slt^rfH)^ Hr® ^ I ^33 ‘flC^3tt3 
3t®—C3\35£<!P3 «(33 «r3®1 I >3^ 33 

f3p1® >srC5lt3 ?[CTrc^ 31J3 3^3 ®3J, 
TO «I5tf3^ fj:W 3^ 3^3 'Sf I ^M1 
5f3l 3f3-3£^ 33C3I 'fl33« C3 »r3 
3^® 3C3C®, ®1 ^<3:3 ^fl8® 1 





*tcv c^i-r '8rtat»i?ti^ I cm 

*ft'e?l '®}5:^t^i 'bi«^k c?n*i-??l^ c‘irc¥ i 
«i5c*ft^ii nft- 

^B^fl JiNt?f ^tc»f I 

«rtf 

>«»«j 8 |^c35r ii^t^ 

C^, ffisi 

«*|jf ^51 I ?fif 

«(r<i (ii^ ’tftsi'i-fjia^vi 5m i \v<t<i 

^tt»i ^c®jftfl>r »f^- 

f ^*r Cfllsf C’Tt^^ '3f!!*l I 
«ist5r 5rtc?3 

c*T^c«!t«f c<*rc^ c?nc*i3 ^'sfs 

^1 f t*f? 5|^ 

fk^ 5^11 

'i\yv^ 3rtc9i jrt? 

®tf3^. ^ ««fjr- 

3T«if*r 

C5tf Cil»ftJ(?l tfN C5J^ I 

:Hr5. J\\IS[ Tf7t\^ f^jlll^ 

f® ^t*f? c^fsi^tsr 

i'S' fc9*tJr ^ciisf I 

’itn? nt^i c«ifc^ 

I nw ^»ii 
3f^*| ’VW 


ff^*f «*f*i ftw? 

'aitf^f« *f^f®t5 fs»iRi*r I— 

15^1*1 C31^t?lt5f C^tn C5T^C»lt5r 
m S?tC5I I 

Tf iiii 3i«Ji ®t*r f^i 
^t®tt*T c^fiR 'sit’ic^ f^m cJi^wtw 

c*Tt®i ^1 cJitf®?t*i 

1^*1 C¥t^tC»l cn^csitsr 5t9- 

c®tr5T^ ff^si cm ’ft®!ii w 

fff cm 

c’tr^i m «r^fl *fc® ^tf i 

^fr^ift^tii >itww *f?r 

fs%^ ff^jf a^^^ VI I 

fv\ ^tCJl- 

t^i sitcsi ilBf 

cfMf4^i 

^tr^ v •— 

c»i^t9it?f c^t^n ;5^*i JT?(^trn 

i^fl ifZ9[ c>Ttf®®t*I 

wTt5ic<r:^?i ‘fl’F f^ati VI i fvi^ 
cm®t? af^t*i af?%i prist® 

ar®*r{5 wtf\n ^®Tf® i <fl® »rtarsi 
'flfj c®^ ^®i ^®»i n?t«fl5i¥ 





[ ^*1 ^i, 8< 


t5 ^ fim *i«fr fm 5t*f f?c? 

c’ri’r 

?fa|jr 

(C*T^C«!t8f) 

jr^fFCj ffiJf c?f"fs 
c5i"f^ ’rMmfn cm 5itw *ifflf5'® I ?f^Ji 
cFiJi ^sfa 'a^ts's ^IB *f^r« «ltCf I 
^tC'T? ‘S’fjBc^ ?ftF «ritPj® 

^ 'Sfiftl % cyt9t^c®a 

^cw c^%c^fw 

^rtl St>rrtr^? Rf^II ?cai 

c^tn ^ca CJfsjjsitaf 

*(® c»r^!:ait«? ®r^-«ijtfirt^c^ 

?fl CJfgfsitar 
c>(\® ^3 fjfVn *f?( 

^si fN ^fwtcn 

fe<r Ji<fi Ttc? S'gti «fc^tc^ 
5t®i5?i 

5 :?’fit? c*f^c8itBf 

c?inj( >f?iSf?t? SI?; r^f «ii«rc? ^®r? 
cnc^i «r?Fi *fc^ I 

^t? ^flS ?f^I( C?15? 


^^1 ^tf, ^tC5F 9? r?rSc«ft^ltWtPnrt^ 
*fff® I (?f^»!t«f ""adtr^itNi- 

^ ?*ft9 ar?!*! c^W 

CTt^sil ^ I C*T«3pt^ W^fS 
3^1*1 5t*r 4r?ti:»r t5 ^ to? ??J to 
^iitto? ’RT c?tn ?f?i ?? I 

^9f c^I^CaiR^? ^<t<. c?*rpi? 

nt'e?i ?f? I c?"f*r !t5 ’r^i 

jf? ^*ftc? c?*f? fdial's 

<J?t<lf? f f?? ?cai ^?1 ?t? Sfl» ?t?*r 

«9| »f? *(fto «fc?t5f% ?fl 
cn^caitar ’T?tarf? 

’F?! ^ I 

'sat%:^ c??? tap c??w? csr? 

c?^ c?^ I 

c??w? c??rJi? cm c?^i 

«fjtto^ c???!’? «rjtPfc^B 

Vi I 

cFc? V 

c?i? c*ft9trat c*ftfi * 1 ® 

^?i ff^*[ «-i? c*ftw«^ c»T ??fj( cft? m 
nt«?i ^t? sn I 





caters 

^f?r^ csh ^ 

5f9ic^fl*ii *nrrt<i 

9t<n ^1 ^tr»it55ii ^^1 ^ 
jfjrtf^l c^\fii^ *r?W'?»f»K^ 
^1? c^^'s *«^i5 car%:^ n« ^ ’rf^a 

^si 59, ^U\ 5^c»i *i?t<«f»ia 

=591 ’f^ar 591 

fafw ^Ifjf^ fkfsn 9^t9 arsti 
^:9!fl 'It5tc?9 ^rw 9tr-l9t9 <fTt^Jlt9l 
C9t'af^? Jftw C9 *i^9t? ajFfa 
^95r, ^t5t^ ’r%*f'vl ^t^9fa*[ '6 <ir5*fC9Nl I 
C«lC'a^9f C9 9t9*ft9 §*f9 (Ji’ffiisi^ 

f C93!, ^t5l ! 

‘9f?c9^f9i^ ^t5ti:w9 nta- 

*lt‘lf95''Safwa ifFt^^ltca ^91 9t9, 

^t5i 5lc»? <fl5iB jr99 w faf^a 
n5tf«Ja 9^^t9^ 591’ 4| 

9!af3 *rft9 W (Periodic Law) 9tW 9Jti5 1 
C9r«P|¥ 9t9*ft9 9«t9^ 5hl 

fe*rtC9 »ii«5r5 f fil9l- 

ffW^r, fjJW f9l5^tn ^t5t9 f9l 

5^»ri 

C9^a{9iT *f^t9 >rt9*i[c^ 

(Periodic Table) »i9ltC9 J(fi8 Vf «<19^ 
’T9tiat»l«tt9 >It^ Til 9f59tni ilWt^r 
ca|% (Groups) 49^ "latfat*! 


(Periods) •rl 9 f 6 ' 5 l afr®J?j5 

•r^tw >r9t9 >rw9f ^ *(irt< 9t^ i 499 

arftw C591 9tti:9 
C9, ^5tj^ 9|i| ^ *f?KlT9ff5r 

^fami I |9tc«f9 JfC9T «i|ffe 5t^CftW9 
(H) 49^ ^99fB r9ft9t9 (He) I 4 t «f» 
W *rtf9j5c? 

ff^ 491 ^9 9(9t9 ^^jga «r:«r^f5cf 
^t^fs 95t< I 4t 

n% 941 59 1 9^*r^t9 ^a 
naWflftcsF C9\f4^ *firK (Typical 
Elements) 941 59 I 15^< 49 ^ W— 4 ^ 

fe^9 *f^ft99 «ff«|5c^ <41^(115 9^91 C9\f4¥ 
naK '4tC5 9^91 n^t9 9tw I 
fl^ 9^9 5^ 'Btcif 

(9^ (Normal elements) 
49^ nfir9^'9^4 C9}4 (Transitional 

elements)! *f5tC9 C9^^9t9 (Sc) 
5^t^ 1%f (Zn) *!<9r 9*fi5 49 ^ *f 9»9 
n^n t^f99l9 (Y) 5tc^ ?Jt®f99t9 (Cd) 
94(5 C9if4^ 49t< *lf99^'9^4 49^ ^9 
n^C99 ^m9 C^Pl9f 49K«ft 4t«tf9^ 
Cr\ 4 I 499 4t 494 4t®tf9f 49^ 
4ft99l|%l C9^f49 9fK«f4 49:1 KlJ 
ItPltWl 991 999t9 I 

lt«tf99 C9\ft9 *f9tC«fif 499119 
5tf«9991> (Shell) 14"1<9t:9l 9444916 
ftltftf Ca^Hw 4WW 9t4t9f49 f^fa 
^49 49(8 C9yf49 4?t;< 4fi9f^ 59 , 
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w > ^ fifi 

*ffii^^''3»'^»j CTO *fwr*i?i 

(Ultimate Shell) fe*ft« W (Penul¬ 
timate shell) I feftCW C^ 

CAST'S tuffs ^ l?|c'5 ntc^ f| tflfls 
fT ^*15 TO ntca I 

*11^ 9riws m 

•n'h C5i\f5if *!c«(r 

(f) §^tC?5 C^JtsfT'Sl (Valency) 

(<r) >rf»J c*i^f^f •t?t<'®f% ?l*l5r 
»if*i f w, 

(5t) festal ofiSq c^\Prf n^K nin 
f ftc^ w, 

(f) > >rf«i c*j\r»jf *ffK 

(Catalyst) ?5C*r TO I 

n^tc« c*itS ^fainfs c^\^f n?t< 
f^t*r I m ^?trf *i^tii f»ii I 
tflt =»^|5 C*l\f»lf *tfti:<? TOJ Cs, Ba 
T1 Rn ^^fir 'Bft^js f 

C^lVei I '8tf sf^-riS csjtwfl *ic«rj Ce 
Lu CB^^ffS m VI f^«»l 
C>l\^ (Rare Earth elements) I ii|^ 

*r«rf<«f»i «fft5 nfiJTfn *rt'«5i 
fM I fils c*iVf3if *fft< 

I 

W Cf^»l 

C««ffaFf (Radio-active) ^fe- 
Clf^tl*lt^ (Trans-Uranium) 

•tfK«fJi ^P\ nthfn I 

CT\f»if *nrK f^fspi 

’UtPl Cif I Cf Cf M tilf fi) C»l\Plf 
•iThf ’t'RI ^ C*l\f»lf 


*f?t<f lB?r « fltJftifsff ni «r^>d5?r to*! 
f^tfi f»ii ftf cf, 

(F) ntlnpi 

c2Ftl%c5i?r (Cl) «fc^?i ^spi*ri 

tflfIs ^WTOffT I 
n^t« ’rrt%« «it?i'e tiifIB ^Pilj flcTO 

OlVf^f a « b ^IIS 

fencar%c^ ff<5^ I a fe*fcar%s 

^t*i f^rf b §nc«i%s c^Pif 

tflfis 

caf% ^1 fe*fcar%sf C*l\f^f *f?l<if«pT 

:5f»t5; mH car^ij a fe*fcal*lhl 

C^\«1«f2l!r (Li Fr) ttfC^JflS I 

»r«si car%? b §n(«r%« ♦ »i*(- 

cftw c^^r 

nisf fw s»i I v c^Vn I 

tfl^ 3ff9! hPiSj ’5^15 

hftSj ^t«!—(i) 

«(< ( Electro-chemical be¬ 

haviour) (^) cf\Pff (Diagonal 
relationship) I »1^ #>ltfCl 

ffS fill I 

*!fr? ’Ti'3%? cf cfN tflfIs *ffr« 
cat% cat^s f?cf 

•ittffw CJi^fSif lc>jfctl-*f^flB^ 

<1^ ^tcfl ff^r® ‘*rtcf i c^iiJf“-<»itf®its 

(Na) §55 ^Wfctl-nfarlB® fff CJFtfl^ 
(Cl) ^wfc§i-c5?c»rlBf «f4^ I cftHs 

C«t%f §*15 5\c!? Jltftcii 

c 5 \f»if *r*rrc«f 5 Iwfc^i-c 5 tnls® 55 ^ 

ftW f<ttCf I Cft5 *l^tl filtff 

* csrtftsr (F), cyfft? (Cl), cgtf55 (Br) 
« '^5tf§5 (I) flCH 

I 





nwt^fin 

(Basicity) ^ 

I C^W— 

Na^O MgO AlgOs SiOg 
flfrJhr 

(Ampho- 

teric) 

PjO, SO;, ClgO, 

«f5R^ 

car^a 4r«ifj{ cs(\»i *r?i^ c«t^< 
c*iVw?f ’nr«f4t I c^)^w 

(Diagonal Relationship) ^»|1 I 

^®11 (Li), 

(Mg) C^filf%t*l 

(Be) (Al) I 

•t^nr 
(^) *rfti 
«rt« 

« aPrhrf^^ w ^rtfsT^t? 

<rntar^ sit^, imlS car^a *rti 

I c^ c^ft^r car%a ca c^Ft^f c«iV^ 
n?tt<a >31 car^a m\9 c»i\f»i¥ 

nTtc<a awli >rr^ ^5»H^a i 

(^) *rta*it*rfa?F 'earc^ra ’r^r^ta^f-- 
carafi^m *i<ta ata*!r ^atcaa *(5 
ca^Pia naM Ifaatwa (In) cata?r«i 

(Valency) ^ afiiat ^ta *ftaataf^ 

w i«> fta ^ ffi lata 

*rtta 3Tta^® IFsattaa »i|ai 
ciit*intn af*n *(^ta »rta%c® 

«rtPi1fa^ (As— ntaatafa? 'ewa n-;>) 
«aa^ c»r!»ifaatia[a (Se—ntaatafa^ 'otr 
“>>) araj c^ta -^ta atli 
cawfacva *rfta ajiiftiatca caW 


®tatiff ntaatafa^ 'sarraa af«it«ata^ 
al^aalc^i a(®anir«anaa '^ta As'® 
Sc-4a awj a'sai i fat cat'«fa^ 
4| ¥ai at^ai alcaa ai, f®fa afaraa 
ca, Ifaattaa ataatifaf 'eafa 
at alai alcai^b-; ajisata ^^tacat^i^i 
aica f®a «aa< n^ta ata%c® lai aitsPaata 
(Cd) '6 iJiaa (Sn) acaj TffH^ • 
naa^ ^tta If^atcaa a^af cat^®i 
fa<caa vca cac'Qfac^a atail ai^t^ 
atatPf® aa i 

(«) a^«a caVwa «itfaata—cat'afa^ 
aaa a^ta ata^l 'aitfaata acaa ®aa «icaa 
^aaw^ca^fa^ aaM^tfaf® alatfaai 
al aftai«i ®aa *f^ta ata^c® 
aa ^ aflai Oratfla i a<ta ata^c« 
al a^a ‘i;# ^ta®fta ®ia^ta a^j 
^faai ®iatfaf® ca'^caa 

nA <5<ttsl ^faai ca'faatfliaa i 

f®Pi al ca^aDf^a ata caa a^l-cataa 
(Eka-Boron), aafl-tataa^a (Eka-Silicon) 
aa^ a^-'ajPifa^ata (Eka-Aluminiutt); 

a?<fr^ a:aa ca, al ca\a f^alS 
cataa, Pita^a ® 'ajPafafaattaa aaa^ 
alrai 4ta >« a«.aa ata <1 f®ai3 
ca\fa^ aaK aaa aa. 

caai ata—cat^taa* ca ®faaiat*ll atfaai- 
fitaa ®tai ^^“a i 

aT<®i 

( » ) C5Hi5 faaa af«f1 (Rare Earth) 
ca\at^ alta ata^il:® ^ta cf«ai a«a 
aaatli 

(a) nfta ata^lla c’Ftat® tftat® 

ntaatifaa ®waa*aa caHaa ata 





i C^«l^—(A), *|^tft«t«l (K), 
C¥t^t^ (Co), to*I (Ni), d>q|illt»f (Tc), 
«lt?Utf®^f (I), C^tflsN (Th)'9 C«rtT>ltf t- 
ftft«r (Pa) I'STtff I 

tcaw nftnf); c»rl m *i^rt »Tta%c^ 
fn a?a?c»»w. 'srcataf^ i c*tc'«f^t?a 
naa^ artc»! fawt^ai af?ic»|5( ca, *f^ta 
’Tta%t^ ntas^tffaf »i\<fjta 

(naat*!? *i:aT c«ft&CJia ’TWtc? nta- 
arfftaF »iwi a»ii ?a) apati^ntca 

afftw <<1^ >1*1^ ?a. •iia^ <iit 
*ftfaai •I'sai VI I 

(«) C3!t%c^ ^tala 

ca\®i9f^ 5fraf®c§, ^'ifta 

Cu), f»r*i«ta (Ag) c»rt^ (Au) 
^^tc»ra ’I'fala 

at5«f«ja arta I ^ut^tfsTa? 

(Mn) igalS at?, r^i ’raa cat%c^ 
fiwlcaf5i«f«ia ^tf»r$a^an^i '=tma 

?ca ^ca ^a’lta 

?fac^ci|; aai—af*fta (Cu) « af^tfir 
(Hg); cafiiata (Ba) '« c»i® (Pb), cataa 
(B) '« f»!f«iaFH (Si); (Ag) '« 

c^faata (Te) i 

(8) n<ta »ita%c® ^totc^caa 

4aa caf%a ’fta'^a 

at?a ^^ta ac<ia caaa cwai 
ata, c^aa^ c«t^a ^tcatcara^f^a 
at^a 3Tfa«« ^ata a:^a ra»i caai ata i cal 
ajF a<ta ata%t® atlc^tcafcaa ^rf-f 
»Fai I ‘Atraa n^ta ata%c« ftlcsfi- 
cwcaa ?ta c^tata aica, astai ^taatfa's 
ala I 


•r% arnr^w ?tetcwc*^? ^ 

atirgtrafraa atai ca\fl? *fft<f- 
«fiia faaa n^fwtsai 5afara caai ata 
ca. aticwtcwa ^^t^ ca^fav *ratr<a afl^ 
5^?lai f^a «f^tcaa ca^Praf aaK 
a^rai a'ta^a at?a 5ff|^ alai lai 
atigtl® aia ^ta i <al a’?®! atlsti® ws 
e a^a I ^at^a caVf^a *rati<a mw ?tl- 
c?tc9ra njtala atigtl® aia aia i <«| 
aa^ ait^a atl 5 tl®'»fa atataa^: i 

atta ata^a acajatafe®aa^ (Amphoteric) 
ca^a^faa (cataa, fafaaa Iwtfa) 
^tlstl® ’fJta^a l^tai «f?«*-^caraaa'a 

aa (Non-electrolyte) I ^«at^ caai 

atlc^cf ca, atlt5tc9fcaa afl^ faf^a 
cahaa faf^a ac^a ca\a akaa 
«(5(atca a<ta ata%c« atlc^tcsrcaa 
^aifa <<iff3 ^tcatar faaa i latw 
4faa «(aai a«a <51 5 I caa%c«l ^ta 
ca«ai ata 1 

atlc§tt<^a 4fcat«?t (Monovalent) 
ca\a ^iiaN a'ta'la at?a ata lata aaat^la 
atftcaa atsa >ii?jg Ir^^a atc«ai 
(fll sfsr latcf a'ta'ta at?a ^rfa® «faa 
c«r%c^ ^t*ra ?ai ata 1 l^i ^t'pt^ ftl- 
C 5 tcafa laaflS Ic»i=¥c|l“af8fi3® caVni l?t 
arart nfafiS^ ^aa (H+) oral lfi 
«iat?a aft's ^ flat caW aka’t^ai 
ca c^t^r® '®is ?lc^ lata 4al5 <ii^l5 ^ftai 
•taatl srftsatftf® aftc^ *ttal ata 1 lata 
«iartl® «Ptfta at?a ^fitla®a srta ^tat 1 
lal la# fa«?ta^ ^aj (Reducing agent) 
iaa^ *rjt»it^atraa (Pd) nc^ ^ alai 
aaa-at? (Alloy) nia «ai *rit»itf®ata 
^iw atlcstcara citaa ift^a alatcf 



^>1 

(Occlusion) Jiw I 

'9p|^ 

w car^c^ ?'6!ii I ff« ^tlcstw 

¥6=r ¥ ¥?n «ft5?r ftf 

¥Pi sfi I i?t^r§tc«f5Ji¥ «r'<*f 

cat%:¥ jU c?«5i >iti. ^t?l ?t^- 

c5fc«f^ '« *ic«rr ^i{5 

^tC¥l ¥li5 ‘^^tsf Vi^ 

CT[\Pi¥ •f'fti'Cw IfSp^ Cif?. ’ft?- 

^■Mf«r¥ 'esfJT 'flf *iwj I ¥t?i«l 

ft^:®tC¥r5l9 *ft?*ltlf^¥ '8¥5l ««¥ 
ff Pffltw?r Fffl I ft ¥ I 

^ftc§tc8f!ic¥ c«(%c^ Tit¥ 

OT'SH 5W stl I 

ft^rgt^¥W? >ift^ ¥tc»!ttaf=r®ft?r nAit 
fts ft| *!tf9 Offtll l?tt¥ C«f%C^« 
Tt!f cT's^i 5ftc^ ntc^i ^ftr§tcai¥ 
ftlf ^¥1*11^ (Monovalent) 
<il^^ ft-*(tl>lHft¥ (Di-atomic) 

C*lSll ¥t^¥TC¥=»m |¥! 

•ftw ^<1^1 C^\ft¥ n^t< ¥ft»I1- 
l¥W? Till I ^ft¥¥ 

¥t^tC¥*iC¥ Cat%C¥ Tln^T ¥ffll*l 

¥fe 5 tw=( « *ir«fj C¥N 


« ftwtn t ^*1 «<>lW 

«irti¥ !«i I ft¥ ¥twtww5 fftrwtwsi 
wft¥tf^ (Oxidizing) !|f I 

^t^J§tC¥¥ Cstl’liS^ «h»w 

( C^*(iT ¥JtWtC¥!l ) 1J5» ¥31 ’ik 

¥W I 4¥tW ^tlC5tW^ ^»!¥C|l-*rftl8¥ I 

¥t^t« ¥t^t5tC¥!l nftl5¥ ¥ftvw'^ 

(c^*i5j-¥jt»ir*n[ft, c»rtft?t*i t^itft) arft® 
|¥* «li¥ ¥WI 

^c¥¥:|i-c!(C’rl5¥ I 
¥t»(iii i[tlrsfc¥Pi?r ntfl¥rtf^¥ 
niil »r^l¥ ¥tWt5JI1 ¥ft, ¥t?1 C¥fti:¥ 

’Tft CH, naJltl?! ¥¥|5 ^t¥ 

cart^^ ^tftC3W ¥t¥'fl¥l5 ^t^ ^¥jrf 
¥tr¥i tt«i¥§i?l3 ^jN¥f«?il^^l *(ftiB¥ 
(H+) 111 i ^«i(1—H—e-H* I 

^^tC¥ ¥tflfl <lt^ ’fft^ ^»lJri ¥311 ’Itl 
Na—e=»Na+, ¥W3f t?1 <fl¥|B tc»l¥t^ 
<315*1 ^^311 ¥t31W (H‘) nftl^ 

55, 5^l--H+e«H-j l5tC¥ ¥ltC»ltt¥W31 
^9151 ¥51 5t5, Cl+c-Cl: I 
§*tf5§¥* ftft5 C5ft5l 4^ ft¥l¥ 
9r«5l ?^5tC5 C5, 5ftt§n¥!1 *1^15 *115*115 
C¥tsr ftft^ Cat%C^ ¥5ft¥ =151 ^5t5 
5l5t*f?5F ¥t5 *1<t5 *rt5%5 
n<t5 *!t5*il5 ¥t5'f 5l ?fl 5»11 5t5 I 





¥tii <fl^iB wf ’fw 'fljsift*! I 

cn f^rat^T 

^^c«sfi»i?r «8^jf «rf^t^tsra 


^|5 «if^-rc!r c^finrtws ??niW ^trm 
^ f^i 

ri»ii c*r c^fR 

<51?!^ '« f^at^c^ni 

fii^is '6 ^tc?a cHtsr^tsr, ^*r* 



f^afsf ’maii:»I?r fentFf^ ®t: f®. 'fl’T. csfe, 

?fi »f®H^ ^«fjN^ fB. ^t?r. ci^tfi 
C«ft-5TtW»^t?l ?|ftflt*f «ft? I 

[ 3 

I ftvnit- i 

^tcw f^wtsT ^^t<sfc*nr ^iPre’^isr m wcf rPr\ *1? ?»! «fi 

cntf I w Tht «rfiw*R mfk’^ >»"«» »r^«i ^n^l® mfk^tn ««fwi 

ft^hiTMr '*»•* ’TtP'ii tff c’T '•ti®, c?ii itww 









=r^n^^5 ^5 'srcifc-rs st8f<ft^ 

I «f^w ^itJisi c5ft*if^»ft^ cntfarW? 
CW'fifW I ^fift'®t9 '« 

f%5t*i<f? c^irsiw c»rc^3rNt*r cl“fsT 

*^91:8? ^*ii^-c?i9i'en cl“fi( i =9«15 fNi 

C^t¥ ^tsf K19}8 ?»f f5f®t*T ^NC'Sf^ 

c"»r“H»i c§5?ntc«f f^f^r c»T<ft:*i 

95r I f<i’5iR^t«iWii 

Wtait^trar 'Bfar'Sij ?it59T c<*fc^ 

9f?ll 99 I 

ifl9tC99 Jjq 'Blf9C9"tJ! 
99 f9'9R9l|«19 -SJtfC'T ^99J 5JJt'3- 
C^*f I 091 «Ft?J9t9t «1*f9ttS 

»1U'^R9 si'Qn Wt9^ « 

^^9 f9f®9 Ctri:-(9 f9f-| f9®t9t '6 4ff«. 
Plf9£?9 ^r«ff9 9!i^ <Dsi«t tf^9l 

’ft’il’ ®t9’®t9 f9i5St9 9'^r»lli:>f9 8 8^9 

'«sfiC9“IC»l9 SJ9I99 9't95I I >0 999 
^t9 fn«i ®t9^ 9tcS9 «f8r9 «r9t*r Jiit 
'99'S9?it8I C5?9i9« 'ill 91lt^?:!p*f 8ttC®1:!l| 
f9Bit9 9^t>SflJ19 9t^9^ 'i?fifC9*l£5{9 

®£9t99 9C9f9:91!r I (^911:99 99f9C9‘*({:5l9 

’?591 99 9C9fS|t^99 »}^C®9 Jf£«r tJ99t. 

^t9*f9 '8r'SJ«J91 »lf»if%9 '€’f9tPl9l 

f9’9r99lt81£99 ®t: f®. uq^r. C9fe 

C99 I 

§C9t9^ ®t9C<l ^9^ »lt’^ C9C-I9 

^99t9’ f9!Rf9 « f9®ti?l9 «lf® 

f9C-l9 W9 «l1C9t*r 9C9JI I f®fsf 9t8isr, 
C9*f 'il«f!f ^«9t99 >19C5C9 •fCl 

<1919^® 9««~ftf9£afI9 f9^C9[ ’T^'SrtCT 


hwtfsiT « 9Ftf9n9^ *rcl I 9<5%3f ^t99l 
C9W9 aF999'*lt5T ift® 

iSfl^ f9Sl9 '99^ ’fC'? C5t»l9ti 

C9?:i9 »f"»lir »|9I^9t£99 csitf 
9jt*y® 9C9f9l '<1 f99tl 9^9CW9 
*I9FT 91:^9 9tf9nlt f99t9 «r£9t’r, 

991^9 9^i9 9J99t9 <99^ *lt9 « 3£9I9 

’rt9tc9r ?f99 ^9®tf9»^?F991 ifll f9sn:99 
9l99 « 9f99f 91^*1 f9®t^9l—'*’tC99 9tC'®l 
919C9 <21*1^5 'e »«U>I9 Fff9¥t1^ I ®t9i:® 
9ttof9 f9^C9f’t^<SftC9 f9aiT^£»r9 ST99t9 
« 9® »T9t99^ 9C^ 9?^ I 

ft’9t9t®1 « ^Sf999ii:^ ^tC99 ®t9'^9 
f9SfC99 «r99 9t^£® 919 1 

9lr®9 9tf9 9n£9 ^tC99 9t£®, ^tC?9 ^K9 
^t9 f9%9 f9at?iC99 «ilf5lC9 

9WI 

«f9t9 «rr9« 9£819. «r£9taf9 

9t'Sl ®t9 « «l<4^r®9f >lt9tC9I9 

*^t99l *f9f9'e9 9C^ *ftf9 91 I «lt9tt?9 
W 9£»11, >S>’ > ’TttilS 9C9J 9t£® 

'5r^'^9®1 «l^9 ^91 <^99 i>l8 Jftc»19 9C9T 
*llf99 ^9Wf"f® »lt9t9I C9£9 W ?'S'91 I 
ai599C59 f9®t9\£T9 9tf99 ’r9CK9 £9*?^ I 
*1® 9* 99C9 C«rt>99 r9f®I 9tC9 99 nC99‘f1- 
?1t9 itPf® 9i:9C9 'il9^ f9®t9 »tC99‘rt9 
^«»’lt9 C*r9t9 9fC^ C9^f '« ’199t9'©^ 

99tJlt9I *15^919 99C99 I ^99 ^t99l £99£® 
*ltfs9i 'i>l9C^9 99 f9®t9*t ??£9t:’t9 

'8ltft9 f9I9£-r 9C»l 9tC«99 '99^ ^tCT9 
«l£9£9«lt9 HWCn ff 9t99 911 'il| 
9t«f99l ^:C«t9 '9 ?i^99t9 f99I I <«l fMW 
f9Wt^C99 f5®1 =991 «lllt«r91 9Pr?t 
9«9tl 9C«11 f9Wt9^«fi 9FtC9 
Wtc«l«^*r I c>l Wtl»W 4t£f f f i1 





§f5^i ^«tcsr?r c^Ntwt’f 


<2ff« ’Ttsftf^^ ?'911 

«rt?t«f5( I '« cj{n\ a 

jftsitf^JF c^t*r 

i8?t5ftt^ 311 *ftilC9| 

3ft<^ *frc?r s»i I 

^r«ic^5C3r ^ 

>3f?‘T ^c^3f >21^1!® ?intw3T-f5[rar4t «r«(jt*i^ 

16. «ft?I. C"f?ltt3f I 55 ^Nc*l f^r^T 

^C^s( I ft?! :jf1 

JT«t*tf® ^til cn’^ nf%- 

’it«ftif‘f’5fc=? f^i 

'«rtc^t5in i 

'BudN^ c-i3itfe c^r 

'artC5it53f1 iFiiiftc«i3r i 

■2r»iC9F f^f^ f^^tfl-'s '^i?>it«(t?it'fa 

C'St^l ^f9, fent? I 

f^®k3i^ 4*(t3i '6 

’TC^a n”^z4 'artc^iteJit^ 

«ft*ltc??l 'siftC^-tJ3T 55T 

c^lt >Tl«f 

«ff® c?«?l 

■2fr9t«f3r I 

■ii^fni f<®t3T '« ^t«fTtf%^^1, 

nf^k3{5 c;{»jt?f^ >« ^qx, 

« f^ssr^f-^l’^ «rJTC*r 'Sltc»!t5:»1 

^«3r| f«f^ JTCqiT, f^’S(5qifC'«<( 'Blftsi^l 
«'5(^5f5rt^5i c<*rc^ «ifjili??r ^(rsif^jr 
afj5q®t« f5«t? C3ic»i I 

^t3itc*r? «rt®, 

9 


'«({% qii’api 

q">1?'« ?1& «lt« 

«fc?t'^3f I R[afc3iw 

<iiqc^a 3T»lt«lt3f pl as »Tt?qj 

?cq cfc“f? ’!rf’?T '9 q"»t? ntn 
f<®3f3r q 1^9*11 '6 #? *r‘!f 
2f“(^ qtciii '»r^Tf« 

aft^C3T 

f<®tC3r 4-® ^rC’Sfi^H C^, f^'JfR'SrfqW- 

'®fqc^« usiRsf?:? 5icHtf^c^"r ’fac'® 

^tg*i 'Q 

I 

mjtn^ ^cqjr, 

^*!I1 ^WcffsT vc^r ^Ki ?ii^t3f c^, 'Bi< '« 
'iir’Firq^ ’ff®j?tc?iii 

qfsf^ 551® qtcii 3n i '^rcst'SFJi 

«rtc?, ^tqq <2fC9tar5T ^t3ff5[’F 
fentTftH I '»f«fiN?if 

=FqJt‘f5ltt| r^^tif ^ 1 f*[SFl q-qc# 

cqq^ fif?l qfciq, cqf^qcn Rfq^ 
f^®t^?ii qcii <11^ '®ffcqt5qi-q®tf fqfq® 

I 

f^f3f ^q qaWf®? 

'«rtii c^fq '815^ fiq sji i 
q^tcq feqq^ «itc9t%® 

qaintf® <2f«r'44^<i fecfNq 

^c<iq 4<ftq fq5t?iqf® 

csfel ^ 

®qcq ’Sftc^tr^® 55WI qi>- 5IIH F'ltqf 

'qfqcqqcqs ^qiftf 

^Wtf"5 c^T^ qcq I ®5q 







*fth « 

^'s ^af>rs '«it>iiii c^*r 

^=!p«r« ^C5f^, «ftf rftis'e I 

^fij ffsi c^c¥ 

f^f«i -ft«n 3T«tnf^c»r5i ^N*!, f^c-i? 

•rti, ^tC?ltF^ 1 - 6 aF ^^jtf? w 

^1 br| "Si 'Bl^jti![^ ft91 I 

n?t<r^^l ifl’p. ft. "art^ait^ 

^Ttwftsn =?ca5l ‘iljft®*! 3FJt5fC*I5IC^*f5?’ 
*|"»1C#, 'art?. 

<iisr. ftijit^?jft^ ^?i ’fw’ffe 

ft^’, "fWs ®t: ^^siasfsf 

«rl’C»it55il : *i"6t^’ 

'« sisi«7's 

*fW?i ft. nt?^ 

^i;9i5i ‘Jiftft^ ^i’v ft«' ^5F^?n '« 
nftts jf^ot^fft) «f«f)N^ ^’ft'fft 
^C*«flt*tt«fJft «lt!:»lt5s»1 ‘f^Jltsi '« 

*I^^ft^tC5f5 5t»is?1 *t^ft6’, 3T^«fl1f5f -tfttil 
5r«t*rft f«. 

'Bl«fJt’T^ 'aits. ft. csi^cstisl 
ajtC9ltlRl ‘«ljt9llS5t’!ftt®,Jl. '®lJt'« 

«(jt9lft9|—aiv CS|^t9|J^ 
«iit« c*i^t»i:s®>t,’ -ft«fi9 

^«fJt*r«F ^ts. U)SI. ft^ SC91^ 
aijtitTftftji^ cfecsV 

«ftfif5rai '6 nftts ’T'5t*rft a(«(jt*r¥ 

ftSt^tS aitt9|t5ql ‘cJfspi^ 

^ feftji «irh8 f®¥tc95iftcs-i5r, 

■fftft ’T'Stnft ^Sf. ft^ "aitcaitsai Sf^SST 

‘CW*ttrs»lt^afJ5^ S'tN^nsr, caf5!tCS9iftaF,®^ 
Cftfilsts Jrt^VaJT '^t'8 C?sts amfsrc?*R’, 

fft-ftwr^ nt^fts «f«atn^ ft-jfjift 


51ft st9i^. iwft^ft- 

ftaft^s c^sw « *ft“ftwt!r 

"fftt? »r^t*rft «isjftsF ajftn^si 
^tc»it6=ii s^rssf '«r5fit9t^ ns®?^^ '« ^ftws 
^•ft ^ts fifftftsV 

it<rft ®t: ftaf sj 9R «fft 

ftsfcss ‘fls^ nftjf wfai'ss 

fsii^l^fft’ 5r"*ii# I 

^ts^i ftat=r ^ft- 

cs-fr^ ftc?c*fs ftftf stc^s ftft^ ftat^tc?! 
cst^fft^T« ai^“f'sr?*i «rsft «i8r i 

^<ists« sjftapsi ^5 ft I ftc’^ stlstlS 

sti c«rr^ ®r5T ftft^ ftt'f^ 

ftait5?t 4StCSS 'aiftcsHCSf CSt’lWft SFCS- 
ftC9l^ I 'Blt^ntft’^tJI ^t5lftl»\5r 

ft: 'Bft®f?i casts j 

ft^?9i csis^ ®t:f®. ft. ©fsftfe atcs^nssft 
uisn ft: ft (fl. ca- ssil; c®sst# csia 
asifta sKts^C’i^ts’T.; c««tca ®t: ft 
C9ift^; aftft csta ®t: a# 

c*i9i5ts»r. asjHa ca. c^tsats •fls^ 

®t: n®! ^tc«rft c^rc^ asjfts^ 

ats^ ‘fls^ asjtna cs^tata; 

aftts csta ®t: cntfatsi ^csa; 
sftcsftsi csca ®t: ca.««. i[?iaa; cntajt'Q 
csca asjfta ftcsjsiaft; ^asstai 
csca ®t: ca. s^csI asjfta ‘As. 
ft. felaftsT i 3{tft;( 3j^st| csca ®t: 
catc^TT sftts, ®t: stftsi stsft, ®t: 

«cslsr ait«TS5rs as^ asjfta aft. c?. 

fstf®5i liis^ c»rtftcs^ stftsi c^fca ‘flCJiftcas 
cstft®^ ftsfst ajfttc®ftftsft 
«rtstsTf, ajtattaftisft ft. as. cai®tftn- 
csa, aTts'tc®ftftsTs ft. as. ■n^-rcaft, 
ajtatT®ftftsft a. a^r- »rtftiaft, 



4*1. PfCTf*ntr^*T, ®t: 

4*r. f^. 4^^ f*|! f^. «it^. 

4ftJ5JlC^1 I 

4*W5 «l«(ltn^ Wt?*P 4^^ ®t: 
’ftf^c^t^, f^CKPutPp-sr 4*i^ ®f: 

4?I^ 

-fW?. ®t: c^^af '« 

4^^ ®t: 

'« =5^151 

4^^ c*Ftt®tfHc?nv '6 ®t: 

^fS c^it^aasT 'SrtftsT I 

fulfil «ff« 5I1|?I 

^^^1 frnr I 4^ 53r^«ii 

«r?H ®t: fV. 4*T. I 

’«ftC9lt5s?t?f fk^ *1^^ 

I *T«tnr® '«r«ijt*f^ 

c-r^ffe 4^15 c^tf38fif c'lf^ ‘^rff^sf 

mm ^C5^1S 5ifint*T »l*»(C^ I 

®f: ?c«fNtsfJt9 4^t?r 

^csmsir '9? ‘f^i53f!l '6 

»T*l3r ’T’SIC^ 'SJtWtBSTl I 4r41«| SJItf5f- 
ftwt4V ®t: «(5j ‘Rfctfl <rt9 

45Ff8 c?*f I 'tta 4^ 

=T'^3t{5 c^^^ ^c«!rjw cm^, c^*if^ 

«ft«l*l91 'd 5?li ^Wl 

'Sf’TJtn^ c^. iT^c»r*ii 

Ifff 9 9^51 c^^ I 55t: *1199*?^ 

’ll?! 'a{t5t^ <Sfnft"f5ar 9^ 9^«1 

«fTt9 9fW9 I ^t9 «[tC9lt59t9 f9999^ fl»! 

‘^^9 ni9N^ '« ^t<^tf9«l’ I 4^t^l 

^t9l f9C“f9 9^91 C99, ^tl99 9C9I ftC»l9 

®t: fH. ^t9- ®t: fif. 4>T. %, ®t; 49. 


C^. f*f«rt9I 49S 4Jr. C^. 4^9t99 I 

49{e9 C9 m ^tWtB9l-BaF 
^t9 9«J ^i8 ^1»I9 §CS9C9tnT—4^ 
T9®t9 '9 >rt9tf^9* «f9lt9 *rt9"nf9? 

49^ f9^9|5 §nC99 ^9 4fll* 

f99:9 I C»fI9t'5S '8ltC9!tF9tfe 'S?tt9tf^« f9 
nC99‘f1 C9t'^, »rc99*ii 

l9il|8^fe. «t9i*|9 ^n9lf95f I^f999, 9Jt9C«9 
’Tf9f^, ^^^5 >f9*t’P1 49^ f9®til 
?p^cariJT9 f nt9t9 ^ 

49^ 9f?9t’f« 9'C99far9 f9fife f9®t^« 

41^ '8{^-r dT^*! ^C99 I 

«rf^ 9WC99 9® 49t9« ’Tt9tf9C99 
'9^Pnlt9 'BltWl59t9 n9 5Tt99f f99 ’|9iTt9 
^t99ft*?lti:99 9f9l fB^f9C9t*rC99 9r99n 

*P91 I 8^1 artS?9tCt 9f^1 ^t9l'¥9 

'srt««#ff^9* 9Jtf9>f"»l9l ^9t9*t 

9rr99l nf9C9-(9 ^^99 «t9C«9 

^®Jt9^ I ^t9 '*q5J^t9-9'^:® ^t9^- 

91^19, '9 ^r5n9^ I «»t aft!?9t?t 

f9’1|f9'St»lC99 C9r®9fJt9t ^tC99 f9t?t 
^r9WSr?t9 fir*r49 9fC99 49^ 

^t9n9 '8l9i «r^vrc-t9 ftpll ^t99t^ nt99F 

.m 4 

9f9t9 «ir?i:99 9*1 §9*?^ ’rft® 

nf9C9f9 9*^99 1 ^9t^ 9tft^ f9»?f® « 
^39:9119*^9 ^9991 499 «9t?t99 9*t9 

99t5F ^:49 9ft99t^ 91*3^ ^t9tC99 f9:99 
^t99f f9l9fl91l 9ft«9t9t:® 

nf9:9r-f® 91t’f^C99 nf9^9*l 9tf»1^1 f9«f»i:99 
^tift:99 ‘5«tf^^l’ 9^911 ^3J9t^ 

®t:9 ^191:99 9fC9ft»I I 9t«t^ 

«rf®f9f9Cfr9 C®1 C9^, ffM ®t9C®9 

9f 99W 94fl^'9 9»i:® '9rRft9lt9—‘4^ 

ff 9f3ar9tC99 •*i®T9t^J r ®ftf9 9t f9f «Pt9C9 

9^ar9t:99 9?9Jt® f®T9t:^J9 4^ ^>!t<f 


*f?rt9rtOT fiwr*r 





^iS“r 

CJfWl^ <Fn^|5 '8lt¥#5 59lffea} 'fif'ffi® 
'CI'SJ’NI ^15 4*tr'®nc*31«ic^ 

"i^a '« '»iti:"f*ftc’^a 5l^r'5}f^ 

=?«rjfr® '«icif¥f?if 'sitcnt I 

C3f{g «^5C?I' I 

fia JT^-sr? 

I ‘fc?r ni5 

cwc«f« »T^ ^5t«5®ti:^ cw«ri ?c?ii =11 

^C9| ^Z^ ^csftf! I *f^5w4ws 7 ,Ai:« ^r®?t»T- 


t^*(tC5'® *iN3 '« c’T^’^ta 

Vi I ''it^i 

?tffaNi^ z^z^ '•• *itl^ 1C3 

cnC5f^^f*l I VZ'^Z^^ 'S[ft[(:^-fa[¥tt«^ 

'4^18 

C'fC’ff^s^t*! I 

^15 NI >2fr®Pir«(:w?i 

SIHI ^til‘1 sicBf^«l I 'Siftt’ltcsi 

'«ltsitC?5 »l^tf%’F 'S{f®®®t 

*11 lf®*jc*r' c^t^f 

v Pi I 




'ar^ftc'sf' ^ta I ®ta 

a^t'^csa ^ fs^a 
§tf«it^^ "^atJi ’8ta« ai(^ '6 f^ca 'sit^icf 
5?^ a^a ®aj i 

^c<a Btafac^F ’ica fc«ic^ «ar?, «ita 
artaa ®taf?caf i ca c*ata 
cara? •art^a q^aa r ^c^i, ’Sic^a «sfcaa 

aaa aia '»rta <4^ >iaa ^c?a af^- 

I 


caiaa a^ w® ^ 

5}t?a a^^aa fea^s^t’fta i afa ^aa 
ca, v^, ?^-iia aata al a'?, '®t^c«i >5f^ 

ic^ K*it ^1 'sifa^^ta'ta ai aat^jit^ta aca i 
atataa«tca a^ii ata ca, afa c=Fta a^ facaa 
’I’pa a^a 'sita'^caa ai 4ff®catcaa at^ca 
caca^ sac'® atac^i, '^laai^ta aca 
'Biajt^® cat®ft*fia atac^i i 

«)ta c^ta ai «if®raftaa acar <aca 
<iia af®*fa atca c^c^ i 





^t®i ^t?i ^ *rtt?i 1 

’Tl ; 315C«1 

f5?f?C5fiT 

ffsf« fvc? '8it»rc^ 5?i I ’jPift 
c^i<? cnc^iQ ^ii cnc? 

5tarw nt« ’ll 
c>iHarn^ cnfsa c^t’*ft« 

^«(t'« ntcii I 

|tfe 591C?, ■'®i 
c«FtiT nf^c®. ®ttaf 

’jRat c<i^ |C^ cereal ®ta i 
^c<fa 'Sft^ac'ia ca f^iacsi 'Sf? 5C«i, <jfaa*ta 
^rt^pana c>r^ fe*i<src«[a c«fc® 

wtsfji a'csi ^fafla ajWa' R 
’jfa4\’jc^ *iNjtJFt*f®rni® aa*i ^ca =g 
«i<t^/<“gR‘' I 

a^tcwl ^fafta c^par caca^ r ^aca 

-srcaa af®:acaa a< w’ afa ^^-‘flaaata 

r 

aa, ®taca <yfa^a atajta^a ®tc¥ aca 
ataj® ataca ai i a^ta <jfaflr^ caa attaa 
a® faata wtf^ca ^at« ataca 'sffa- 
^afta aca, «rta c^Pta faa's f¥aia ai i 
cacaf 'sfa’s cac^fra *» atta ai 
a^ta aa^o* alia caca facal ^a-ar^l 
ftafacaa mw faata caja i ca®fi9 
af^caacf aai ^a ‘la^apa c^catfafe’ ai 
fa’faa can i 

^ta v^ aff cat^F a'? ?a, 

r 

®t^ca ? ’jfa^ lat^ ^a'St^fScaf dca 
ataata csli a^aca i aa ^taa fifc^ ca 
^af« ?ca aat^^f^fa aca i ’ 5 faa'\ 


cac^ cache's i at^taa ca^ cata cac® 
ataca^ a«a i <jf^a*ta atajtf^a 
cac<p atca ac^, ff« a^c^a 
^«ai aF«F aa i a^ca a;c<fa 5tafac=f \ac® 
at^ca I aje^a ®faa cac¥ cac® 
^ca ira^pfa «f&« ar®a i afa aFWi aai 
ata ca, §a>sr?i3 cacac^ fifta at^a ai 
a^fa ;>n«» alia cacn f?a ’jfa^t caca 
facacsj, ®t?ca ca\a«fac®a atica sea 
cac® ataca i 

'iiaa v» afa caca ^a, 

®t?ca ca^ aca g^ca ? 

4ca=c® ^faa^a atajtaaa fea'SfjslSca 
aca atac® ataca ifiaN cal5 ^af®tata 
aca ’jfaata etafaca \ac® ataca i ‘flt 
§aic®a laa^i ‘catafa’ at ^acaar ataca 
’jfafta cacar ^ta '5i?ffS ataca—caata 
caca ^a-st^iS ^t'fi ^cia, ®ta at^tatft i 
caca cacac'S ■> aticaa aa 
caca gc^ faca >iil aacaa a«paa ?a i 

^®tata aa^aca« $a<a?i5 ^yfa^la 
etafnea 'aac® atca i ®ca ^casc® faa'tfa® 
laca at fafaa af® ?ca, ^^tata acaa 
af®caa i[ca ®ta -'lo '»«| | ®tlt?1 
^fafta caar'« ^a^ac^a feaca'na-^ta 
aaacaata aca aacata aca Sa<a?(5ca 
fesscaaa aac® ^ca i <4^ faaca 
caca ^«^caaa aaca cacacas <£fta « atia 
af®can aaata i stcaa ^acT nf®caa 
^ca cacacaj '^b atia i 

‘fa’faa cacaa’ csca aa ar®caa aaata 
^®rata aa'acaa mw i ca«fcw 
^cnata® a^sfataj aca aca ^c® ntwi 
fa® 'a^?faai ^c«a >^ 1 ^ ca. ^aafei «!ta^a 





’jfnCtC'3) 4C>T 

Kim «rii[ 1 «(tcn 

c''«t«i1 VI I 

>rt?twi ^nif^fSc^ c>it«?i 

^K^ts ^:sT ’i*it^t*f f^m ^ifc^ c»rl3 
^t«r I ^isj’9 'si?r 

ancf I (iic^ 9i^«tc=^ 

5«i ^c»i f^nc«ti Vkz^ fsic«f*r f^f^s «ftcn 
nf^c^n ^tffc? ^tn^i 

V\ V I *fW 

5C?1 C^C« C^ -ftp'll ^T9 

csCTf'Q ckH "li^ij ^fcutaf^r ntca =fc^^l8 

^■9t^til *fC’«(5l I ^C?? I?'? 

’5f5tft^ «rt9 '»< Wi I 

«tvf few HK I 

tn?i «rt?f I 'sfta 

’iffem vw *«»8 sitt^i I 

c^t® c^:® 4a nffeca’T 
^'«ai vfafta c>iW'«s «ifa ^ ('&*i^ 

*ittai) I 4a «it^^*i'« ’jfafta ^^isita 

spjf I c^rafc^ C'TC^C'S Jifaj Jitl^i 

ai K'K'i fafC9itf*i^ta ?fffecacn 5t*r c\z^ 

*ftac«\l 4a ?ca 


feat's ?«ai atai af? a^t«. 'sta 
*(fe atata, atcaa f% ata ? 
§tt?a fena <jfafla ai ^taH asta fa«a 
^ta^a ^t<a i at? w «(ta ’ffa^a 
Ptafaca ^aca ai i ^c^a ^tafaca \ac® 
ataca 4aa 4a&i nca, cafei trfa^a afeata 
aa'aiaa 'aitaafei «i^n i *wtaia 

®ta afta^i^ nf^ atatia ’jfa^ '« 
&ta 4aaca aatiic^ feats aca i sita 
®tcaa 'sitcnf^a aa^ncaa ta atatfl 
•ffaafea afeta i 

afaia fewaa aa^na catfetflS ^a 
atat«is cata aaa <jfaft caca ^ca ata 
ata, cata aaa ai <jfa^ta fata ata 'afttaj i 
ac^i i^tata aa^ntaa ^sfa^a nfaafea 
atfe I 'sftata aa^ata ^af^tata-afs* atata 
4a af^ian ata cat^ s f^tata ataa 
aitata' ata ata i 'sras ^-4a^i '^tafeca 
4| nfaafea catai ata ai i can 'Bjcs^^^ofsi 
^itafeta 4^ afaa^a aal at® i 4fe ®lca 
nffecaa s ajtata^ apata® n^afecaa ata 
fe*f.ar^ ^ta aa-nf® attaca caia ^tnta 
’jfa^c® 4ta atai atca i 



TO 

c’N 


«rf«t?ww 'stsfeKcfel c^c’F '5itc’ifit^tjf 

’iw^m I 

'fl’fiJl 'aitcf I 

fif^JT ^«i 

«r?Bc«if ^?[c^ *ftj?f I *tfr' 

5r^f%g ^tsf fsf^t? 

apfvr, ^qjt^ >8 5^?it| 

'flfC^tC’f ?FtBF ^C? ’Itftf ( 

wcT? 

isffsrr^ ?r?[ i jf^^rjtf i^jii 
I «Tt5l5 ?F5c^^ f^j^®t»i?r 

if«i«f«i '9 i 3^|5 spires *fta^t*ff^?(f 
fiwtH nw^-Ttn^i c^r^t? c^f^c? 

^ «(t? f^l- 

R^teiC^a ®t5 I ifl t?? 

nwjf'fi c'ifc’F ’yr<i^‘^?r 
.tc«)f£jt*iitnj[s»is^ jf"Jti# I 

f^ffui ^ c*<(c^, 

sfl cf*r, ^ fsc^ra 3ijt?i 
»rtftw ^ttT? ’FJ5I 

sitt^ m 4’i»ictn f^t^9i 
'«[’^c*n ’jIJ vtf «tt?w c’lh^’if ^»ii m 

*^5 ^Ttv 


C=l{5? CJjt Jf? '8J^31 CH(Cf SJJ^- 

•ffiiaFJita® iif^'sfi! I 

Sifter I fft^f^w 

^T(C?i ^fji 

I <f»t 5t»f- 

5'IF C?«n ^t5, 

|*fil ^C5l I 

'8f^3 

•ill »TJf5r^ ^»I1 I <11^ 

c*i5i ‘.^l^i’ f5tm^ ^9tv<v jft:?! ‘«jtf- 

^tr?i 

C^T^ftC^ 35C«! '«d, I|wr 

f^c’5ft?‘l ^cfe-’siCJf?fel nts- 

^lt*f% C^tJll SI® I tfl?l ?£?[ 

*rfl*it*i "oif^ c^i 

^tc^ri njtcn? ^t^- 

JKaf ^*ft?t^) I 

f^£’??t3C‘f? ?J9I <<l| 

cf£? m I ?fjtc>r? «i]^&i «T^>ir || 

«r5psn ^tf f^fsiiN I 

?t)t^ ^1 J??t^tt“f 

^%?r *f£'5i C’IC^C'8 f^t»ltf>l&tl 

<il^^ C’?«ftcsi ^t9, «ljt<f^- 

C5ii5^ 'SiJrtfa^ cifni 

Vt^U^U9 CT^Il 



5i?f?c^ I iii^tw 'fl^ls «fTt»rJ^f5^ ^t^m (Galaxy) c‘«r^^ I m 

fvt«CT w c?«ri ??—c^*i 5 ( '»it:n '®ft 5 « ^^ai’ia 


fV^s— 4 «rtc 5 r c»r f^f ^*n < 

*tr'!r ’«rt»r« ’tf)® «tfir- 

?f I 4^15 5r!^tfl ^TNt5 c^, 

«t=T9^ c>fh ’it’jtWf^ 

f’fn =11 I 

<iif?r^ c^iVii ^c®a ’T*!!? '^ftSq 
«f>itf?i® ’I’r f%9i 5?iC'® '(ftC’F I *tfa!iF*it?i^ 
la^ fe?i-«ff^9l if^T'SF 

jf?r ^<«fT ^1 

^Rr^?f ^csjir >rt?tc’JT« ^a’Tt^'Ss 

»HFj 5F?ir« *rtJ3? fsri <a| 

*it5{^ «rff%g C^C^F 

•ftt^ I 

C*fV? 51=15 JI9t5ft*r 

N-t5 'Bf5^t5 tf*1, C5lW 2f5tC55 

'BfW'Ni I >^>491 jftifi ?:5 €r«f*i 

5^=1 *r?t^ti“r 535T=if5i» ^*r'5i? 

’SX^ 'aif?f^trS5 «fp5%5l 55!:^ ^t«C5 I 

C55tc=i 

^♦r> 3 l? ^ 15 , C 51 «ttt=T P* 

? 

5^ 3^155 'afiwt'® =?1 ^ 

csifj^ Pl5^3^ ^t3 f%5t3 'SltP^T 

'»I<t''« C5r\3*I'®f91 CSFai i5J5*I'S^3 

3tlt3 C3r5f «rt3n^tl^ (Charged) 

3FH?t3 ^*t3 '5rt3'« C5^ *rf35ti:5 f^5l 3F313 I 
<11^ pff '®i^"f ^P(^5 ^fa(:3t"f3 

JiWT'« ^ac^r *rc^ I ^'sPiC’F sPff 

(Cosmic rays) 3*11 ijf I 3ft3*l 'a'®f*1 f3C*5|3 
^ ^3 «ft« C3t? '1^=? C^t31 C3r¥ 

«a3\ C’F^^ 3SC3 ^tc^r, ^1 ^t=«1 ^t3 =i1 I 

'•i:=r3 Pf| f3*55| ^tc»j C^tis c^t{5 ^T’P'I 


C3C¥ I 

01^ 4^t3 

p6|f3^ *113311 P’F 

^!?3i*f. r^f =FW^tr^ W*l ^t3l 

C5[\33p3't3 ^*!3t3 5lWt3 =F3 I 

«r3t3 *rt<^T "fP?!:^ i C5i\3^fi?t'®f*i3 

-(^3 *{f33tn >F31 ^3 f3pl33 C®t‘^ 

(Mev) I '»lt3 5flI3 

»f^ *ff33t*r =F31 ^3 ftp'll 

(Gev) fwC3 I 3fl 

43 C5t3 ^3 ^C15l, C5f'®f«1 

<jR 3^C^ 4C3 dhn^l =111 
‘'^'3 Iff*!’ ^^=1 '5f^^f®13 3313^ 

€r?t 3 3 ^t®ft’ff^ 3 r 3 plI 3 | «f«t 3 ftn 
^13 I '5it3 333 ’lli (Flare) 

3C^, «33 4^ «r'3t3 C3>?t 3^3 

3f39lf^^ ^3 I 

“^(3^3 f3C^3« CbW 31311 ®t3 

8e,eo* sit^sj *ff33jt^ I 4^ 4*ltlt3 C5l\3- 

C’FISII C5r3 <jf3^3 C*Fiai3 C3'?t I 4t 
C^SJ ^*l3t^<F®tC3 'S[3^*l 

'5ltltC33 I 

43 3fl3t3® C5\f 1 C^3 

C3^f3t,« (Pole) f3C3f 3tf3^ 13—^3« 
3f3 '®ti:33 C3'C43 3:37 «f:33 ^3313 
3t:’F ^:3^ I 31 i:^ 3t3 43^ 31 

3*1*1 13 I 3^ C3\3 5ft:i3 333 4t33 33 
J13fl3 feWll 3t3J:3 ’3’f33°*l3 f3ri3l 
3*1:33 ^tPlt:3 'B(t33t 4^ 13 3*l\ lPlt3 
«lf«:33 Itll Ci:3fll 4^ 3*I3«f*1‘31lt3 
«{Jt*lt3 C3^' 3t:3 I PFf W- 





c»i^fl *fr«F f^^ir 

5f^n ’«rr^ I 

»rt*r (Pih '«if^¥tr'<5w <^ 5 ?^ 

^51 ^tf «, CJ!\9 

■^fifftra? ’TCJf ‘'arc^tats’ aitFac'fir 

I c*i^r^?r ejffc? wc?T?iN aitBiii 
»IVT I <flc<rc^ c^it^i ^tJ—c»f<rtcsr 

art5rk"rii »it'*ft?i f<^T««5«' ?w c^, 

C»I T?t*? 'eci I 

^:u ^Jt^r'sijf^itsf 

'Bi|^f-*|®1 ?F«ft^r?lif Rtf' •tfilsitC'l 

CSi^Ff^^^ ^gfJH 5'e^i I c^lh 

^c? 

C>I?pf^’?fC'5 -iirJT «r»l1 V( I 


^f^tC“fW §*fci CUC^ 

<il^^ »T*ftW fapitf»lt*t 
w ^^i^riftsRi =Ttcara «fc»^ 
“'flnwi” (|->il»T-^t5-« ) 

*fc^ f^ff^‘icatir^ 'S’fttH 

’Br|B jf^ ■ft'Q I 

?t#taf (s^'Ssj), t^Pr- 

'sfaPflS « fec§«rX Pi’tPi'»t«irJw'fl’w-ciJ 
wtfs ^na ^fisra at<r:a 1 tflar-ca 
cjf\aaf?i!r "fp?a t5 • 

PssiiS iNfaat®! 4a^ Jt ^ 
na'I^^Fta faf«a fa^v’j^ ^*fta 

^Psf^ai w 5RI ^ca I 


»t^ 


at^asftr^a faa'^c^ta atai f sfc^ Prca 
ftwfa^ai ^tBF <aat^ ft¥ta a^caa ca, 
c^ta (aaf feaa5 atata aaatsja cacf 
>T«i atswa ^«a ^laff^ii aaat^a cat? 
at5na faa^taa Jj^ai fa«t4^ai 

*fa •(? ataftc^ aw^Eai nNcaa ^a 
few caa weat^a ^?4ai wla- 
wnrsa at^jcaa wfwa 'flcwatca 

a^ ^cifa ^:9i« fn^itPiPfew «ta faa4a 
rett*rji ^arvsi wa ^aarlSw ?a 

fa a:»i weaw fag ^ta wtea 1 
atgcaa nc^tSFa c^ffwafa 'atPfCT aa 
ftarfal^ aa ege? capin nrpega 1 
atwaa fatwra wtaata ww afwtfaw 


wta^a « wte? 1 aaa cata 
a^a afaa atsa wrfaateaa aai wtai cneg. 
^aa ^tta «ftfla^a aea wtfPs caata ^aa 
wWPa C 5 ^i 5taea 1 aar-si aaaTJi atwa 
wtfaatea cw ataai a^jea cnea 1 -iiaa fa, 
atata ^fa »ta aea ‘H^stfea' ataaea 
ataeaa nt 5 ^a aeq atatata aeafaq 1 
wti 4 a*fa faat'«t<iftq frfaqca 
atcq'fla^^ta aw qHat caa ftaM#! 
aT?caa atata i^fa 1 «fta *M»t"r aga *fca 
4 a 4 a wtw aafq wtPf s acai, a'twa 
4 a wai caeai iv<nr qtea vtwa 4a 
^atntaa p<a aaa wtw caea «•,••• 
aia wt;»rwfa captaitaaa atgwr *ftsft wtw 



•tU'S finite [ 


¥ft»! *ff««1 C’f*?! >«»'»• »ltr»! 

^c<rii -aiftffii^nrfl csjIIij ®t®i- 
ftc*l C»ltC®11 'ilc* art®1-*ltSt5HI ’ffJT*! 

®tl» wM 

«itr«i^ti 'Bic|c9!tf^i:<«t^t>r-'4a i 

>rtc«i fnf%^ "i9ta? c’f*! 

I «fri6i5 NtJ»=T- 

^rs?tc»r 

^95( ^atf, 4ill 

*ftii f^r I 'flcvra *ic«j *it?’i 's 

c?«n ^t’91 'sjfimi 

aftfsf, *ic«(i a 

'i^fcsa -^a, '©tw i5ta 

w ca^ I asfJil^a '« «it«rc^a 

‘c^tcsil jracBca 

nt<arj »<|| c?f, asisft^caa sifecasa 'aifata <2fta 
«»•• f>T f^r.-'fla »i^ vflau5i^ 5it5ca? 

^«».. fjT.fjTi '«raj| *it^a feW'Q 

f?ca atatc^l ^tf^ata ^«fa ^ac^ i 
asisitsja ^1 ^tca i ^f^r^i-^il^caa 
’r:«f af*f c^il ’stjC’fa atf^ata ^t'sai 
art, ^ca artcaa ^a^?pa a*ic^ ca^ta 

5r^-ta atc^ ai i 

awif® ®^a.uiq, .aa- fa. 'oitfl'^ta 
c^faai fifc?-f cacaf atwaa jpPisi 

^favtcaa a^ai cartai a^cac^a i ^ta? cac^ 
«frt aia ^itca^ta ^tfaa atija 

‘c^faitfaca^t’T ■Bitfy^taTJT’ ^tata asja ^:a 
'•itwt^a aTta^aiT^ a5C»i i ^itwtfa- 
^ta afafaa»i ^a^ma 

afaata vs'ai ata cac^ ^tcaa ^feata 
atai vfl^ §n®ivta 

«raa aita ata atia «iaafa afiiJta 
«farrafV-a^'2ri5^ial I «i« atta arttta 


waitaaf cat« «ia1ca <a¥ «ftafa?F ai^^ata 
5tata I «raa aat^caia aaa 3Ft*r 
^fa'® atai ^a i a^faa ata atca 
^ajfaaf caa^ « ®la ca^ fa<a, aaita, 
caSt^, atcaai 'sj^yfa® arrtart ^«aajaa 
arc?r -Bif^ata Btata i ■at^a 
®fai «ifm afacaa ^aa af^® atafia 

afa I '4a atcar atcar «pf^ja 'atc^ a'fataa 
I ®ta atr<pa t5 

ca^ 3fafaaa ^a^ja*! i 'tfa ataai ^cafia 
ca, artcaa 

at«ai cac® atca 1 cal cac^ f®fa atacaa 
^ca Tita ^tfaca at<iai ■art i**!! ^ 
af^caa aaita cacacaa 1 

®^a fasja^a 'Sftfaakaa ac«r 

aca a,ats>i ata*ii afaa'^a ^fcac^a 1 ^ta 
•ill ^TC3f at^taj afcacjja ^ta a^afa^ 

« a^ta I akaa i**! 

®^a I facaa ca faa 

'iivtl cafacif^caa a'fa^aa aaika 1 
fa%a, aa—atcaf atcar at^ 

^T|caf atc^a 1 fa caca f®fa ^t^t®tf^ 
f¥ca 'iicaa aitc"a 1 fec®%®«tca aacaa 
—'Bitfa cac^fii. '"itfa cal at^caa aaita 
cacafs[ I ®^a ^fa aca acv a®taa 
cal ^tfaa atscaa afaa caaata ^c?r 1 
nail Bfrtata n5pli atata 
caca ®ta ^fa call ^ca aacaa 1 firrt 
f®fla awwa 'BfiFt^artata ^ajrtaaaata 
faa (iicac^ 1 '®itaaft»f af^ta a'?tai 
facaa acatcai ataa atif? «fw 
®a aca c<l3?i aial a^faca 1 '«Trta 
fag gtc^a aata at«ai cna 1 cat ^tfaa 
at??caa ataaaa aai ?wi 'fiiaa^Ttsica^tnra’ i 
f«fa«r, aata ^cai—ataa 1 ®^a; 



'*rtw?l »iW 

’i’j’31) cf’ti f*f5i ffg 

f^tw I 

5U^^t?i 5(11 -if%5c^ 

sit5C3i?i nt«5i ^tc^ ? c^T-r 
fC!i^ Jit^r cnc?i 
f^irt^PtW fs?T«15f «^f<F I 
3i5(r«f5f ^t?( ^5^1^ r4t ^(8 r»fcs jf?ii 

ff^* ^c«1 »f?ic«15(—‘c^I^Ta-J^’ I 

*5^^-«ftf3Pft?f >fr<»i *if«5i c’f^i 

a?t^^ 1 nt?ii 5^c»ii I 

Xm-s f^r®jr 
*ft^c^5r I f»ic»i^ «?ir«F3 C5t«f 

^k-sii I ^ c^si 
ft® sitsjjr 

fNT5 «i;r^ -'^tc^?i 'srt^^i"-1 m^i ?:9ii 
•ffiifl I c^rtfl 1 '^fr 

’Ifitrfil *Ft^ ffg fWff8. 31-(J(< •• 

5^tC5?( ntfs^ C5t5f91-'‘ff| ft® ^t'S5l 
cn*ii 

§t^3F5(t^ fCfJ fff I 

af^ 'sftfo^f?! ?Fa:9i5T «it3 
5^CW C5t?lt81—C^iJiS 'Srfff^ 
fflfltwi «(ttl I 

fWf—4?1 faffSfjt:(J'!|^Htf-4? C5a «fCfff 
fftff I '4?t^ R* 

ftr®?twa s(if«if ? «?irf >iiii«rNf*(f 


*it«f I »TfC5Cf «rM—sitscfSfRycw 
r^ffafTtfcf Nt>r-‘iif ffeftftcas 
C5C5 ftCPS CStHtWf ’TCT 

C5tftt»!?r 

Cffi C’fsi I 

«ft^C^ >lft^ qjftcf 

c^c«F f^f ftfg citfftf afrsr I 
ft?f '«ltiW ftf I <in 

ffWf •ft« 5 l cnc? €rtf 5 fi(llB^"t% 5 ts |5 

ft*«rt5 ^tE>f cstuK '9 

ntcf?i f^5 ^t? 'Bftif 5?4rr^f ft?tt^i I 

«?tfF fCf ffcdflecsif, ?t^c(p 

ftsjf ftfl ntcf I f«ff 

'fls cnNtift ftf^si ffcsc^f-c^fffifnw- 
^fr I ^C5ifcftn 'siffftsffl mw 

ifCK^I f^SiSrtff<F CftfttfSf n^ CfCff 'Itc^ 
«(ftf I 

ff’Jics? cft5 c^z^ fi cfc®l ^fV^a 

fftl '«ifft3 f^f *FCf 9fc^ii c^ffatftcwt»r 

'Sftflp^tftf-'flW fffl I ®^Jl ’T^C-ftiTf 

f<®f 'Sltrffff ^tt 
<2115 ^’:¥ti5 fi?a 'sittn^tf ftsfcf? 

c^^fsutfnc'tf'tf 'STTfap^rf fn cf ®rt?tf^*( 
ftSf. Cf^— 

ft^cfa cecf '2fff c=?lf5 I 

ft^c?tf< ftl«i *tP6c»( 

r^C^tfflfll 5Cff ^cn »aff X^^, ftflt « 
'8(f^-^?r«T cnHcsif I ^t^ 
fftff ftwff «[tii'a 

«itffftww fc«r ftffmf®? 

^z^^ Cffi CfC< I 


«2ftft»T^*r «it^ 



Slai^a^?r 


c«ri:“(? c«it=¥Hg “ifip'Sjcut^r 

5?, c>T^ 

I 

«l^f5l^, 

iffsit^lc^ 4fc?tn ^?ii «rt5l^ 

^t^l ft*1 ^11 c*fl arST 
"tf^?i nt^tc^j 'srw^ 5t?it^ 
r^i ^^jjfsr ^t’f »•[{%!?[ 

'srt? '^U ?tRp ffi 

'ftt^ 5^15 if^?! sic«|J ifii1 ^1 I 

f^^itc^ -tf^ «fai 

( > ) «ffi|5^ ( 1^ ) 

'«»fit»r («) 5!?5i4nt^ ^-5 -if%! I 

nNJltnf^f -t%ij ii|ic;( 

C5(t^ -|%g ^5ij|t5 
•rf«j|t«t ^»i I i<i^ ^jpif 




?a, 

'«it5j*(tf^«F %ta ^^»i' 

— 




c*it^ 


fesf 

-ffei? »}^- 



’^ai ^ta 

a^nsii— 

a8‘^« 

VS\9‘* 


S'4» 

«> 

arsiW'®- 


• ■«} 


f^g *tf 5 r*it«i« csf^Ti c^9i ( 


C^N9“” 8te'»» ^1*9 

— ««'•• 

^9-.* iVt 

C*lt^- ift'o 


c^9i 7^^^ n'Ttc^ii feia«r 

Ctf «51 ^|5tc? I 

cf«n "siw c^diii ^8i«its 
'8lf>JtC?j} cm Slt'^tfng 
fh\ xfkf I 


cv-r— 

csit^r*fl <it^»fra^ 
t%a nfajft*! 
%tca 1 

'srtcafaafta ^[;g!at|- 

-(H ifljf lij.) k't) 


4 ’• 

nf%H 5ftt<^— 

V3 (Sj 

cii?ta5frt'8— 

i't 


y^ 

artnt^f— 

yi 

®ta^— 

•'^ 


'sr^’a «3ft^ 

«r?i 5^?tcg I 

<ffa:9i 'stac^fl ai »•« 

<1tC5 I CW^ri '6 

«itcsifa^t? graisftf \8ta:^ *iNtr*i| *l%a 

^t*rrt?a ofi-fpfg « ««9t9 «rt5lta 
^:w n^aiM ffti nt^c,. 

’fWf 5it^ I f^i <a<R "iTfr^ftwt 





c?^ -1^ ^ftni nvh^l 

«itni 

cnt«—nfv f?»rti^ cnt^ww m?tn 
ttn «r«ft5r«; ?t«t9 ^tt«n ffJitc^ 

c?<n ’ihr c^r, >^*‘ 
cnt« •rf'911 I ^t^ti *rc<fj 8*« fSif^nsr 
^5T ft%!T &sr f\U 

8[ir I 5il I 

nt^:^ ■sff^ «•,••• 

^tfBui ir?f^t« («i3i 

ntw «tr® <ii^M ^••* ^5f nt«^i 
ntM)i ^C9i m f^wlc*rtisr 
»i*i^ wm 

I ^sr f’l^t’f 

ntfac’f =111 

«^t»it5?t 

ifti ^51 ^rcutBfsr I 

C»lt^t?jB f?»ltc^ ^ftJPirfsf’F >^«... 
fjj^?5( esf ^59!1 ^Wcffl c?i-t *ft«iri 
^f^5i ^t-ti ^51 *rtii f«ff 

nt«ii 

wi ’Ttsi «rf^af ^w- 

ceit^*fWi f?*itc=? >ftai 

tV ^tni Wi <ff^af 

Jivr^sii c^*ll *IW ?^ts|'« 

«rtsi^ I 

'ifk'i >»<»«» »rtw *‘*^ 

fttiifeitfe §«.n» I 

§«.*rw c»it^ 


ar<n ’itf. stf-^ 

»lt»ftlc»I C»lt^ 8i*il 
ntw I 

^tfifaf c«»r '« »fit*T—’Bi'Ntwa c?t»r 

sftc^cf I apwl CT«n 
*I«N5[1 «tgfl I 

C*lt^ nfa^lt*! 

JISST =111 I nl feM’rU ’ltl»! 

c*i[& c^ “tfe c=it^ *rfiiit*i 

• •88 I 

ntflJitTf^^ “t^F—'»rt*itc*r« cwch ntii*it*r- 
^«.ntwt=fa «!? 

c^r-r *ic=f ?ir i « w 

«fr=f® ntrtc<s ntJjtni "tfe* ^^*\9 

?ii. '5t5l ^itHtc'fa c?c-t '8(]:»f^t?i5 

*ff|sitc*i *iteiii I 5(t3ftBf ’«c-??r9|? 

c»Jt=it«ft^^ ’tt'Qut ’^tir, ^tfi 

S'* ^••.••* 

c«*ftffl?tcsm nt«8( fn?tc^ I fJl^tW'e 

=1? *ffasit«l ^^cafsufif *ft'Q8l I 

c’T’ftcH ^c«il ♦rr^=rrt*i «tf5tar 

I 3T^»f ^f^ar 

‘fl«r=i's I c>it^ 

’T’St^Jftil =F«f1 =Tlf I 

c^ w nf^a S^c»rii afai 
?htca, 'st^ta 4ta ’[a'sfqt aja^tca m 
«ft« ?a; ca=i^—^f^8f ^aai, c^»i aivf^l 
c^iftfaat*! ai t^iaf^at*i at?i aitaal 
aja^ta ^fa. ^t?l 'orta ^aata f¥atlai •ft'sai 
ata ai i atija n<« ^?tr?nc^ «J 9 aacaa 
atar ^^ata's *ftw ai i 

«a^ atai aRi 

a^atta, «iTaat «fai a**la aas ^faai 
apw ft:ar alc^fl I 

c«rhnF>ra c«f«fa ^9«» uq? ftata 






•till c^, »rw «tfe 

*(faJir*| fifqfJf feJTI 

ij>o. jfitJifl *(^5 j|tat «fRi 

>»«• J!fw c^ c'ff fnirl^i fi»i, 

«it«f 9.^?ii cf-ic^ 

cftlr^f ^5*11 

I aF-CJf c^ 

nr^w. (ii^ R^cw >i<fi:9i^ Rf-eu i (aI jt=f9( 

Rpta -ffan c«rtw c^rna jjc^t areas' 
ca,'^tak*ra a^a^ssifa i"** 

a'««aa -sflatcaa nf^ aaaatc^a =ftc<w 
»»tR:a I 

twte^a srH€?M c^iaca^ata 

ai'l'n'sf 'ii^ afalS nh asfaat- 

Rwa I ^t^ttita fat’itiS a?ii ^^afci? ca, 

a'^afsi ?tca aas a««aa 

^a*iTa aja^ta sRc® nfca i 'st^ta nca 

'Bita aaeii at«ai af^ca ai i ^^sijtc'sa 
^a^l 'srta^ catb^a—a«.>ia 
bRc^ area i ^«ia->t"aa «ta 'eftca^ caa 
^^ca I 

isfsj-afe' ^laa! ca^a;tn\faaf i l?{ta 
aja^tcaa acae 'srfata afa ^^al 'i®fcn 
’jfaa^tc^ fafaai ^tfaca—^fatcaa 

5(r»?i 'saf^ai faca i ^taai «T^ta »TtfT:aT 
'Bitata fa^ia fe<*,ataa apfaai a^t*^ ^t^it^a i 
^ta fV «Jta 

aa*ita 'si'sfa ntaa ^far$ atfaiaf 
atwa Ratca ^faa^c® cat^ a«taj >sf*i- 
aftR«»i®t^a aja^^ i aitaj 
aFt^ar ^tai c^a»i 'aiTcafa^pta 

^^c'® aia?5® «ffea at^ $ "si^n ?lca i 

Rwt^ai asfaai^ 'otfaai fsRf'® i «faaia 
a^a ’Tatatcaa celnr afavtcai^f 


^t?tai f?[fii^ ^^atc^a i ttiftal fa?Rf<rs 
Bi^ai *fa1a*i-faa*ta'i ^fac^rta— 

(^) carfata-^tfeta -if^ i 
(a) a^j^a fenfa^tn '^a^ »f^ta 
^t*fataita ’sta^ai '»i|® *t^ i 
(«) *ftaaHraar i 
(8) caVa ’afe i 

^?twa acai «faa ^^18 c^aa caaca^ala 
a^affa atai alatawi «itr^ l H ataat'ffaa' 
af^a fifcatina cski ‘fla^ ^?ta 

aja^ta'Q 'ata® ^latii i atf%a aaiaa a^tc^? 
'sta^ |?ta aja^ta =^iF a^faattil i afe 
fe«>*ftvrraa m faaitia If^aiai^ 

bta; ^latcf ^a* 'Bita'Q ^tataa c«t^- 
bfac^cf (l5.ta a'^cai a^tara* 
acaaai bfac^r^, ^R•^at'ar¥ ate?) i 
^?ta ataa*fat« a'^fa^ i catfaata 

ai ^^cafaata afataa^tca <sffaj 

ca^ta avrt«f a^Rc® ^\ atfaw 

^a ca^ Ra sRica al i 
^t?:i l?ra aja^tca fana 

'Bitcii aaFa aaM ca aa^a 
aRf R’f® ^a, at^faa aw 
BpRafai f^wtfaai aNfatfta apai 
c?F?| wtea at^ I ataatafaaf catata 
ca a'f^ ?a, «iRi m araaua ca^ a^a 
aRra 'sitat®« acaS a'f® aja i «ica^ 
faBa^a Bp|ara®r^ aaw «rtatfaaw 
ataata aFfaatnia i catact® ^t^ta “The 
Atomic Age and Our Biological 
Future” ata¥ ’jjsw a^w fafaattia 
—aita affaiata aaa af? «ftat«l S'.ataa' 
caca (Cell) ntaatafaaf ^® 

aftra atca, '®ta ®aa^ afe ^lai 
ai^ca, ^'sat^ «faaiwa '^sa all i fa^t 





oil fftnr «r®tw ?? c?r, 

C>I»I 5|| srl ^^31 \5t?ti:^ '8j3Tjt![ 

<813 C’JI JIlt5T ^1313 •IW'e 
^«*nt?CST w ^3t3 sitsj 

I fjlfel&"|!r ai;i3 (fl^r 3aj<f?f 

^t5t? C^ffsr ft?? ^3»C3 w ^31 3t3 
5J11 ^tft:?3 ?ihtt 'sftf?. r3*tf% I 

^13*1 3ftl3 f5P3l cntft^ ?3 JI1—aftJl 

*^¥1 ^tC’F ! ?^3^ 3^«r 3^“t 

fftil •ft^C'5 ‘(ftfVc^ '«13^ afCJI 
W’T '5f33l ft?® ?f331 ftr^l 

*ft33ftft?nfe 91^31 C3«rftJT?taF 33, 
nl ^3 Jrsrt^r 3ft?jr 43 ^ 3tc3r 3tc3r^ 
?3lc33 ?31 33. 3t3ft^ ^f3t31 3ftf- 

>I«t® ftl'«3*3^i3l ’»fr«ap3 sij ?]:31 
®t3tC®'« ?®fel ft<t3 3ttc3, ®ft3I<,^ 
^t31 ft?*f3 ?f3t3 I ftf <31 ?31 1^?, <Bift33l 
®ft3;«, ft*fCTf3 ^'1% 91^3f^ <3^ ftc? 
'«f'Jt»r3 3^C'®ff I 

'Bft3 <3? ^ftm '3l%3 ^<5.Jr—C^h I 
C3 -lf%!3 ®f3l 33 «ft6l3 ?ftl 
3^C^t ^t3tj?3 Wt3l ft?! I 3t^ft? 

3^t331 ?3?l1 3f^f® C3 ’T??! 3J33t3 

?f3, '®t3t'S 7^-nftp ric® ^.|® I tWSf-xffts 
*f^f® 31 ?t;^, C»lt33'9 *l?^-«lfe3^ 3131^3 I 

ftf ^3t3l *11319? I ??^-’3f^3 3J?f- 

?tC33 »l'?f33l «fg3 I ft!3 '®If3tC33 3^3t3 


’f®j®t3 c?ar^f® CTV3--rft»3 

«r®j^ £fj3tr9r '5f^ft3t 1 'Brft3i 3ft3 
?3J11 ?ft3l3?3? C^a^® »ff®!3 

3ti:^3 ?lCf *fll3tft 3ft3l <3^ ftr? 3^3 
C3? 3ft I ®ft3)«, Jf®l33l ^3t3 «13«^ 
«IlC?l «lfttC33 >2101133^33 'B1C3? C3^ 
-fftj «ll33l <3^ ^«,Jr 3^f« *tft3t ‘’Tift I 
*1^« »Tl3l ’Jftftc® '*11331 C3 “iftP 3J33t3 
3f331 3lft, 2lf® 3«sJIC3 ®l3l3 C3ft *ir33l*l 
f?C^l'«3ftl JflC?! <131:3. 
ft3l3 91®<C3‘& r33l3 C?3ft3lt3 C3, «ll331 
ftt?lt63ft 3ft3ft iftF ?1»I1, 
C®?! 2t'?f® 3ti:^ *lft <33^ 3lft 
r?C?ll«3ft 333 ?f3 3fS3 « ^33lft® *ia3 
3l'5I t®Jlft ?C3 I 'Sitsai 3^1:® 3fft 
3<«3[3 3-OXi«»’^ lftC?lle3ft 3ftp nftll 
3lft I ^®3ft C331 3ftC®C3, «lt3ti:33 
2fnl3rC33 '* 1 : 3 ? C3^ 3ft! 3ft ’li 

?^C® I *31 3 ft! ®l3»lC3 ?lc«r 3l3ftc® 

3lftC3 «ll3ll33 C3l3 ft3 3ft!3 ^3:313 
«I®t3 ^^C3 31 I ftr®3 C?i:33 ^3®lf3C?3l <3^ 
33:3i 3:33313 3Jl^® 'SflC?3 <33^ ft^g ftg 
33[ft 3^36 ^■^3l:g3 1 ^ft- 

?M 2i:3ic3 C3 3353 :?, 

?331 >21'|f® ?^C® >2119 3ft!3 33:53 

?33l3 ®t?1 «i:3?fel C3^ I C3l 9W C3ft 
3ft! 3^f31^®l:3 <333« ^3 ar3r213 g3 3ft I 
33:53 2t?t gfti '8(31 'ar:^? '«i^ft3l'6 ^l:g ) 





«i<if laftsfl 

^tCf ^1 «ftJJl C5Jtl ^TC??r «fT^i1 
'tti?? c^t«F farf^?l8 f^, "81 

•«tC?t5F5T I ^r^tt’Tff »I^«»tC'4 511 

'»rt»TC'5 ’iPr 

a 5ftc?ii ?:®s -i'S5 fsff^iilS nci? 

^tcv C^t¥ ^C»\ I 

Cft’F nt'S^I I c^t^ 

M 'Bit^it?!—4|6 Jf^ c»irt^ 

•ft'eii ^tf S111 firin:*it wt^ii c^, 

I 3T^ ’F1»11 

c'TCTF a^wii *ft'«iii =11-- 

«-r '€ af5it^ nt«ii 

c^t^ •it'eni ’^tn i ‘fliB 
I "1^ '6 

c^t^ ^t»l 4^ faff^^iiB? ?t®( 

’T^'sI'N 5Ft:9l I C^FtV 511 

C»l nci? 5«1 I 

’ll!? ^tk^, c»i<ttt5i^ 

nti? §ckf I fesf c»i\^ 

§«.*rtn5i?r mw c^tc^ «rnt«Ri 

*f3 fsifimsT 

^51 ( > f 5 |f«!’!| 5 l">* > 1 ^) c»l\tj 

^«ri—»• f*rfti5f 
^»pni ifrif I 5Ft?*i c^t<rtwi 

ft«<tt5i1 ‘««R'« ’tc? 'eii fill ^ *tft- 
witi ciCT ^'e c^c? 

*rfii5Fi|5fta nw 


?Ftii«ft5itc^ ft: ^51 c’i’f? ^^nft5i 
^1 ^«n 55«f *ira?R5rft *15 

■»*8 ft: ^ fe^*ftif5r 1 5tfe5t5r9itif 
^ZW » ft: ^51 *45^ *115 ^fti C*tr« 

^•« ft: fesf I f^9!ftC5 w ^‘« fts 

55< nft^RsitS *f5 ftl?tC5 ft: ^51 I 

iS)l» Jftr915 *15 C5HtC5l ^t5«ft511 CW 

ft: ^51 ^'S>*rt?51 I 'fl'«ftl llt^l '®lt5« 
f^SiiB ^t5«rt511 «f5C^ 

( r» ft: ). 5t<*l5i ( ^■* ft: ) 'q 

5|flrt5 ('-i ft: fe5() I C5t5n 

5t5 C5, ‘fli ft^ifl *lft5lt*r 
5155t5 5fcgr 5?^ C5«^t Cft'lF ^'S«*fft5f ^^51 
?55Ft5 I 

C^FT^ fe<.*ft?C5f5 *f5if^i:^ 5«I1 ^5 
Carbonization I 4^ *151^5 «f5't5— 

(^) ^Ti5 ^t*r «rc5ttn, {<) ft? ^t*f «finitcn i 
*f5ift» (5F) 'yft5^5 J^^ar 5J5^® 5C5 
^•1 C»lVl? fe^*rftC515 *f5if^ 

C^t51 fe*rti;5 ^51 »l«5 515 1 *15if« ft) 

iSRftni 515—^5 apsi-f: 'fljB ^ft» *rtt5, 

55t5*l ^5»l *r?K C5^ *ft«5l 5t5 »il5^ 

5I55tC55 WC^ 5J5^t5 V5l 

c5^ *ftc51 ft) *r5iftyc« njt»f ^5 *rt«5i 5t5, 

nitPT5 5FJti:*ltf5rf ¥ 5t5 C5% 5tC^ I 
lit *r5ir3l5l C5 «tC5 intPT5 5t>rt5ftv 
*rft5f%^ f5i«t5 <5¥ll 
fV(pr«5iOTl 









iflff Coking Coking 

temperature temperature bj^ Blending I 






“('SJPiJi 



^t?r 

COa 

:>■• 

rt 

n m 

8’« 

'Ot 

CO 

4*4 

8*» 

Ha 

^o’» 

4 o’* 

CH4 & homo¬ 
logs 

'! 94 ‘» 

V88*» 

Na 

^’4 



(flsriT (ii^is 4»( afNC'S *ftca. 

'8ft»rci5 f?C^ ^3C?1 
-ff! ^t5—^ta*! »r5r'9 

^«ii =?1, c?fiw, 

m «8*VcT.—««•“ c»i*. '^rr^tc’f 

I c’ll 

*f?Kf5 5Ft^5T *rtrtc<<r fs(f«r^ 
lii^jg ^ cw ?? 

Thermo-Setting resin, '5i«ifK 

sttfe^ *r*rt< ^tn nw 

«it3 c^t=T nfa^^'sT ^1 
^i*r fifntc’f —^ I 

C^ W ’»ftf^'«t^ 'il^tsil. >4|8 

♦rtw—(^) f^i 

esz^ f?fci (Thermal breaking of 
the coal substance) 

(^) ’flfsit!! C^ «fll' 

*rtrt< oftc^, c>ii5^ -^t^f «(«tr’r 

m9\ fyi i 

=^9ji c^, 

»T*itJT 5if, c’ftsr evr^ 

fVg 

^cgl C^m9 <jpr^)5 ’T^ait 


^tw'S’rc^fl ^i9itT nf«*itc*l ’itcf I 

^fei 5F??I] <ffl5 ^Z'^, 

c»i^ «tc=T <t?iF <«rt¥i:®! *itii[ «• 

C^fSf 'ofsi =^1911 *ft«f1 ^1 I 

c»l^ ¥t3C*l blending ^?I1 I 

'84 — 84 'Sfsf blending I 

fiTBSlST fg9l, 5J911 

(Beehive) I «fl^ *|ff% 

By-Product n^f« '«lt»ttVl I 
'»itc’f ?tt*ri 

5^t^ti:»Tii ’Tt«f Alt’ll® ^1 »f?»i ^?ri 

a nitT ?C«1, ^1 

ciz^ c»r«51 I f^g C5ft-f wjc^^'e 

«rt<I C^t^'Q 'St*! SJI I 

Pl*^*! ’ffasit*} ’lJt*T ege^ 

C'f'G^I 16til 5fr«T 'Sf'lJS! 

I ^l^'*(t5I ^tc*! 

41591^ c’tcg I 51^' 

*ltw?j ^f^fs]'® By-Product 

njt’T j^iii c*i^ njiJT c'«fc^ 

'srt«!t?1 5F5rl 4rat®R*lfl«t 

4<rs! «i5l <55!^ nit’ilS'e ^t9it^ 

I «ltl9It5J «f^ct|i (il^ 

*f^f« f^c-t’f'sti:^ 'Biti:9it5^!i gn i 
fsrai <4^15 c’Ft^-g^ »ft*if4^®tl’! 

c»r«ftc=!1 ?[t9ii I ^r?i{85i c^ faffsiJf 

C»r«n ^tC^ 5!911 Quenching 

tower—g^t C4fC^ ?r?Ul 4^16 

ntft?! ’it^tr’ifj ^tesf piri afai to 
^t'Sl I nf^lSa ®t*f f^z^ c?^i 

Service Bunker—'il«ftc<^ 

^5911 af^i 4ft:^ I g^^sir C^ ntflil 

jfTgtnr ^?!1 ?!! ^<t«. 5tf%* 5rr?r- 



wt«f'S 




^>98 


»rtf«*I C’^C’F 

¥?»!1 f^C!r C?« I 

c*r<ftc5il i 
55f\ir c^ «i^"f cw<n 

^tC*f ) ^t*f Coke wharf I 
' 8 f 9 i f?ci it^i *f?i cfc»ic^'« 5 i ?5 

•iurt^r c<rc^ c^c^?i 
BTrt’ftf f^CT ^t«Tl fj I 


gas main I Charging 

hole 

fyi I S5l^ '«i?,n Pegenerator—ita>I 
5tJl>r Regenerator 

'fllB ’fi»r ’'it^ '^1^^ 
njt’T Cnt^tt=t1 *1’IT 

▼ilt^til *r? C*lt^tl*5 •ff^Jltl‘1 
5t*f ^tt®f 



ftai 


fkai 

?<sn c^ ^?ii ^niDi I 

6tf^^ ^t?i. wtai lit 'af^ ^91 ?91 

Pushing raachine—'ill 9Cai?l 
*lt^tni g^9 ?9Wtf5 ^c»l C'T'e^l 

fl oq^fj ?191 C«lt?t9 f9lJ[9 Wt9l 
C¥t9f g«\ Cilt^ ck^ C99 ^t9 C'f'Qfl 
^ I irs^ftls ^t9t9 99t WU 

▼W Of'891 I '«HUH9 C^t¥ 

«tt^® ?Ft9—‘ill ^^Ci9 9t9l ^*19 
998rH5 CSl'e’Jl 99 «19^ *fl9 ^9 9ft9»ft9 
*r9«rrt5r9 •it’ttwi 991 *199 c^t^ 

<8f9*l ^91 99 ‘99^ »I99 C^t^ 

Quenching tower-ui it^l 999t9 *f9 

49tt9 c¥r*i c?'e9i 99 1 «»9^ ^r^rn n^lS 

g^¥ C99Tt9l 979C9—‘ill 

¥9*11 ^tC9l 9CifC99t9 

fl^9 ^ 99 j Hydraulic 


<5tC^I 9Slj 9r9C9 C9, '»lt9tCW9 C9C19 
99^t9 9tl 9t99t9 9J99tl9 

C9-r ^5[f9«n 9^9 9ti:9 1 ^t| ’Jf9ft9 »[9 
9?t9ntC^I <49^ 'Blt9tl99 C9l-I« C9 *l9if^ 
«199^99 991 99, ^1 9t«11 C^t95f I 

99»ltr9 ^9®3tf5?9 *l9if%t'® C-tt95r 9t9 

C5f9l-9 9?:»l 9t9l *ltf5 «ll5f99tfjr 9t9 C9C^ 
•rtC9 ‘59^ C»ll 99»l1 9J99tC99 ^nC9t^ 

919 I C"lt9^1 *l9if® 5T9C9i 
<il|^| 9»i1 C9t^ *ftJ9 C9, 99»ltC9 

9ttn C^erw f9t9 'il951 9t9R9 

9t91 99 ‘il9^ ffa[9 ^9i:W9 9|l 99l 99, 
9t9 9C»l 99911 §*rC99 f99 f9C9 9t9 
‘il9^ 9t9l 9tiS ®ft^9 «l9tf9^ 99r«f^ ^C59 
f?C9 9t9 I 

^‘S9t^ C9t9"g9^C® C9 99911 Cf^II 
919, V®tC9 WTin C9t9 9t5lt‘5tl9 f9fnC9 
><199 9C9 ^t95 9t9, 9tC« ‘i|?9ti;9 






ntca I 

cf«9i ^ nf«ftc^j 

fs^t^S ^t*r ’T^'ft^ >’••" cm stti I 

^r? c?«in ?if ( Tm 
) I »Tt«(t^*l«: i«»—^^1 w 


*rcsr nc? l By-Product PtW 

c^ »fjtJr ^tc^F siW ^*rtnr 

ClK^r C5f«Fl ^t3 

f^ia f*ic9i njt’T's 

'ST’J^tf *ft«5l ^ts I ’fJtC’fS 
^*f«1 ??*! ‘flfl 



%5j*^ ftar 


»itcn c^t^ «>rcar I mc’i 

4^* ?it*fti|*t c«j’tii ^z^ <rtc^ I 
c»rt?i c»^:^ Ts,f^^ c^ *tt'«^i 
^tf, ^1 ^itc’f c^pfiT f^sr ^«iJt'e '<P5C^ 
ntc?f I f¥ =?i nt'Q^ri I cait^t^f5- 

5c#ii ~ c^l^- 

^ra, 'sim’itf^ai, cas^fifST, 9t*r- 

<iia^ c^t«i ’tJt’T I ‘^il caft^-^ta cHz^ 
Ft^ta ^t^rfa f«rf^a •ft'sat ara, afa 
‘flf’F a*ii ?fa ^a<a c’ft^i ai Liquid gold i 
aaFcaa 'efa, 

faw «rcat8rala a^, caaa-sttl^^, 

(at*rtafaaf) ^aa^ 'sflcai 'area?? fa^g t 
afti:»i «rc^j^ c^t«F-^lta mw 
<<1^ r-fira ’Tt^ fecicf, ata ata By-Product I 
C^taF-^^ ai Coke oven a»IC^ cnw^ 
Coke oven & By-Product ataiJtt 'aitaf- 


aja^ta vai cat's ntca, ^taa c^faf-gatc^ 
'^•••’‘ cm ^^c*f atac's ^a i 'aatta 

^{5 lita caaftsia ataratca ca^ta «af»ifa^ 
mm cntstcai ?a—^a caf^ mta, ai ga 
at^v^df caca^ fa;a?^ mtc»ra atai i ^{8 
arm? ajama a^al ^faata'si ca^m 
mtC>Ta 'SN §«vnta!T ^Fasi 'af^'t'V Calorific 
value, cac^F ^^s^a mtn car^ 

-siraa^ «a ca^ i ^ta ^ii?p{5 ?Fai carter atai 
ca, cafta njtm^ ent^tata afften af? 
can naa ^ta fatas ntai ata, ^a cna 
n<f« ca^ few ^tn fe^ntaca na'a g'oal 
ata, atc^ am ^ca atc^ Preheating 
of the gas I c^n mtcn ^tfetsi- 

at^ata aa'a ^tc^ ent^ata ^ten 
naa ^ai ata m, aFtaa ^t?c«i ^tfec^mt^a 
c^zw atca «fla^ mtena fe^ar^« aFw 
atca I ^tata at^^-jj^la mtm ^aif^ai 



fsm « 

SJ1 '«iti’f ^ ’iJt>iC¥ ffi ^1 

fe'ag ^51 C^C15 ntl? WiJ5Ft?l I ‘fli 

^1 ^?il 'iitc’P I '^'1^ I 

W«¥t? C’l, *ffil*if*l ^1*11 C**fC? I 

'"'^•'i C Lay 

sew* “Siliceous 

79%SiOi 


Silica 

S'f^SiOz 


in.c.cl«-^ 

siliceous 
So% SiOz 

P iTiP 

istefass 




^tena—^tc^tpTcafiif fiiii *i^c*ia 

^5!»tt:« fsfcuf's* fsjpi3i«f?i nt«?i ;- ’Tt^tc^i ?<s(i ^?ii i 


— 

-|^^?I1 149 


-- 

» «" 

^•15 gflftfil 

c^ — 

• •1« 

o'Kt 

«ftii ^•,••0 'srcutsf^ ^11 

njt*T ~ 


’ftfta'fNs; St? ?«?? Ilf <ttc¥— 





’i'ma C3f 

jj^j %T 

v8t*f B»rt5q ^9 U19^ >ft«ft9*l 9lt»I 

^j 5H[9C5C9 n*!) sitrn ?t9f9 
cjf« I c^ f^fsJT 

•fsm 9J9ffSf ^91 99, ^C99 

'«rt^tc99« «rc«? I 99 

4^tC9lf99t9 991 ^9t99‘l^9*f Cmi> 

ntt9,«rt9 O'* «jMra9, 9 tc^ 

9*11 99 Shapes ▼t9t9 C2F faspjt^^ftaf 
49^«ft9«»" ^t9tC99 Prfajfl f93Flt9^ftaF 
9J99t9 991 99 C9t9-^9t ^«f9 999t9 
’fWI 9f99 i?^C99 9?l1 99 

Regenerator <99^ fe<lC99 oqt^r^i 

^S?1 I f«^9 99?I1 C9'e9l 99 (99^ 

^1 *fC9 C9ti:9 *ff9‘f^ 99 1 ^^9 

•ft:< C9 <9^9 '9f99t>I C9t?f 

nit^r 91 *ff9vg^9 5rit9 cnt'FftJTi 99 >99^ 

999 '»tC9 9^ 991 99, 

f®^99t9 «t*f9ta!i >"•* cn: «fti:9( 
Jft9t9n«: C99R9 ?rjt’rC9 C*IWC91 99, ^t9 
'®t*f9tiil1 iO"° C>i: <9^91 <99(51 09^f5ai 

C9C9 «f^99t9 9C9 C9, g^(9 9*(:59 ^^-Ir9 
Regenerator 9 ql 99 <99^ g^9 f 9 t 9 
C9 ’fjt>T Cn'h?1l9l 99 9t99 *(19^97, 
’fifths Product of combustion 
C*rr?tC9t9 *T9 C^ ?fjtt5r9 9^ 9C»11, C51^ 
’fjtc»r9 Sensible heat 9t5?C99 

■Stn %9 C9^ «(t99t9 999 C»lt ’fjt5fr9 
Regenerator-99 997 f^9 5 t» 15 l 1 991 99 I 
<99 9 i:n g5t*f §9t9 991 Jf'g9 99 I 

*(9, 597979 * 19 ; «f799^1 *19 C5I^ 

Regenerator-<99 997 979^ 

4199 9971511 99 I 9t»l 9951 97^79 g^9 
f%39(^f<. g^9 5^f9C9) C*r797l5l1 99 


9»9 

977C99 9797197, ^951 C9^ «79 97^9 
9797:511 979 1 gat9 #7:59 ^#f«> 

Regenerator «1^>9 97979 (9 f99779^f9i9-<fl9 
9791 f^f9« I ^#79 ^^9 Prf99l f93'779&f9:<sr9 
9791 I f9f?l9l f9a'779&f9iSf 97997:9 

‘9915 f^f99 9^91 ’99*1 9791 4:974=1 <9^ C9, 
^^9^74 9996 l^'*° C9:-49 9^:5 
58!:9 91, ^ 79:9 ^Itf9|f9:9l 99^9 9:9 
97:9 I 9799 ^^91 f9apj79«fer9:49 f9:'999 
4^ C9, ^74 4:97:49 9:9 r9f^979 
97f9'$79 4f99^5r irefe r9f99T9 

‘979^:519^ 4f994''i1 99 I f9f <9? ^itf^si 

4f99®'5f V’"*C9:-'49 ^ 4:9 <0(79 9:& 911 
9:9 9f9 79^91 f99'J79&f94:9 9^97^ >-*'° 
C9:-<99 fe4:9 9791 979, ^79:9 9951« ii|t 
'4^7^979 9'59l4 9:^® 99 511 I 

499 999 ‘47®51 C9991 99 «l97«, 

974 ^4794 99 , 9599 or«7^ ^:9 ^:9 ^#7:9 
499 991 99—<99979 >••“ C4; ^<34 9:9 
C4:4 f5479 f9:49 979*1 97:9 511 I 
C9 f4f49l fs9779&f94 979979 991 99 , Indian 
Standard Institution-<99 97=1 '45[9ft9 

^79 9=19 I ?r9:5:9 f944f!19 

9:41 Quartz 9791, 9(9 9:'4 f92Fj795f9:49 
95|’9 9f9l ^39t^ <4^ 999 
^ai479&r9:49 '®97'9*l r9579 991 C9:^ 47:9 I 
'S7915 4997:99 «1#7:51 C9 r45f|5 1*47^ 979- 
97=11 4r? ^i:4, C497:51 C9 49 C979-^#7 
47:4, C97W499 4:9 C4®f4 f5i994 f44- 
97^919479 vis g#7f9r-fl F^siiS 4'«^<f 
977^9^9 974 4794 99 >»«► 4tC49 ^C499 
97r4l ‘fl«Pl9 49 &5t C979 
47?r49 99^1 47:41 f^47^:9 *415 ^#7- 

f^5il5 4'^f 977^797 47 : 4—499 « 
ff'ahlS 479® «[9 59*» 47:4 <fl9^'f479(5 







VI >:>«»• »Ttw; '4?r « m 

>5*9 ^tC^ ^15 511591, 

flfJllil—>8 819? C=^ft=f I 

*rf=«»i^«r jf^’Ffciiiii c«rtc«fc^ir 

^ 8iqs c^Ft^ I 

^35« r^t-nr 5?j('®ta 


^rtitBfST I 'i^t>itt?s c?c“r cft^f 

^^ 5 ^ 5 f?ii 5 r^^ V f^, *ita 

«f55lti I «i53 
m] ’l^’T ^C®! *J5i( V 1 

stPffi, ®ft*ft5i '« nf^*i 

artc^^ <41^ f-fca f^cisr 'Bitijtt??* 

cw5-r «??« «?t5*i^^i« afNt^ c^t^r 

^rii Of I c?c-n '8i<sf?f05 
nt5^, c’Ft^Orca^f ^r^TTii ^Or ntt^f i 


ftsstst-TRTPr 


Fr»rt?[ 

81'85iffl 0f?^5|^ «t^t*icl® ^ffcnffl- 
C»(^t81 C^-f55f 4^15 -(f«‘»rt^ sf^sf 5Fl^ift"f«F 
^StOs ?f5?ICI? I <41^ ^tC8f 
5riHFtft ^c^tcn ^tOf^ 
sit"i^t9f c®:«9i*ft*{^ ’Ft<fc?[-(5( I 
'4li5 ^\fv 0^5^ Vl^Z^ 
flt'ftfIPf’F 5f1, =F5^^ C?^%3 *(-lt?f 

iSfi^J I Sftr^ OsftC-f?I '4l| 3f?IT 

C515 m 
I 

nt^cfi*l,t»f 

;»’»r I ^18 Orc^fwOcn 

C^tOl^t*l (Chrysanthemum cinerariae 
folium) ^ft*if 5rt^ri csf^ 

^C9f nt«5i ’iN I V C5f^ 

nO^tci <41^ ’^t^tOf^ 3f^j •ft'8^1 

5f1 I C5T^5^ ■■^^*ltC5f <41?|fn 

ff^5f ar^j ^«.*tt?55fii c^fei f59ii I 


5rtt® ?«cii ®t: 4*1. 'e ^tif 

«f?l5*l?l fai*5lt=fOff*l^ "^TtOf® OfCfl ’t5*l?*l1 

^C?*f 

ia«,> Jltc9f 'Stal 4^15 ’Tt^til'f 
*FCif^, *f1 ^r®tO^ *(tlORj*fil CRTf 
«ft!f fw«‘r I 'sft?® ^5*i^'®f8f 

I 

«fNf*i¥ c?«ft *fti, 4^ 

*(t5?^ ^1 ^n<f c^t*f 
’?!& 5FC« *f1 4^^ 5?|^*!tC"r5f ^zm^ 415F 
4?? »t|^-rt^ fF*Tt5^ =Fal 

5815^ I 

w 5nst? 4f5 ipai *fl5^, ®«fJR 4fl 
^J^l?til ts^ *ltf^O*ft“ft 4Cat5I9l-4 3ft*lt*f^ 
*11, *fNtc5f 5f^?0f® <rt5'sii c9Fcar« 
45^ ’^J=R?t3 V\ 5915^ I 

*lt5JC’l?[ 9Ff®5lt«(5*ffl ^*f®1 ^^C*f?[ 

’if® SFCRf C^V] C*IC® 





<4^15 

«rtc»ir?i^ts 

’ic^^'il c^Z9 ®t: ^t<iT car. cstcjn 

I c^t? «rtfff^¥ 

(fl^fsf's ^rruft 

ill I 

\f^5lt^Jl C^sf ? f¥ =1fNC*l ^t^tC’Til 

CSI^'Sfil^^ CPtCiSa '8|t*?tCiI ’ll'? C«tC»l 
?Fl95ir »f^ njltsi C^C’l gC^ illf, ®f: 
CStCni ’11^^‘ft’ltlil Jf^pq Jfsi’SJlil 

’l»lt«lt=r I 

5I15IJT—^:'?il (pq^l '« 
^15 I tfgr«rif 

«tl^ ^t’PCST 

!p«ftij ftrcif »ii«r- 

f?C? (41^ fftsp 

«fl^JltJf 5^?i^*ft5f^l55 5IC«fI Cir 'Tt'St’T 
5ii»ij \<tii»it5f iir^a 
V( \f^'Jt'5JtiI I f^lT^tfll^ 

f^^T«>--rf^ 'ii'«tc^ n"'i< m ^n 
m '5t», '$'®’f*i 'ffif soil's '«(tc^ I 

^iisitii angr ®t: c3tc»!l 8» 
f*if^f»i^t« ^jii>r? ^t»itsi c^c^F ^ 

^cu^fB ^t*rtnii c’ltsii 

5FiI5ltil ^*ltfl-r i^liicg^l Jf^si CnWif 
»II«1J ’^:s 'StliTS 

*ic«ii wife ^-*itl9i hii)^ 

'SI? I c’rt»iMc*fs *r? c’ft'ii 

’TCflF »ltar ^tc*«tc^ CilflCf 
^I’TW 'Stl'TS *IWT CiT 

jf^si ^-pftl'5? '^It^C’T, '5tc?fl ftiJtil 


’l^C^ I 'll >f¥»l '®t? C’ll’lif 

CW^ri to ^5TC'®9 I « 

r^^TV’^to afisr ^iflt^n self's ‘«ltl¥, ^1 
fT*l *ltl^, '^^T'SJt'Q C«11SI I 

®t: Ciltl»Tl ’ll=^^*ft’ltril 5111*^9 
^lil ^tC’Tif ’FH 

^ ^Fl^ C?toC^5T C^, f^gT«> 

^Flif ^15 I 

«tWiI St’f 

ifll jf^j} '^fSr^lt^Jl ^ill I 

i\^K jfta 

Sf?tii f<iPl^ ^lHrC« JitfB? 

’l^Cir ^tif ?Cil 

cl-rcsf nfl’Fi ^lii c*f«fi 

^155 I 

f^f®?r -fi’SJij «riirl!^i5T? 

JitfBfl f^<{:iiir •ifl’Fl-f^^l’Fl 

5151111 

^ dina cs'jfe f®c«^ii ®t: ®tfs^. f^- 
’llii Icsf^iffsiir mr^fB ?«1 
’Tsf?® ’llciw c’Fisf ir^ '4^ afcgr c^, 
5ltlB3 ^*ri?if '81^H «to C’fC51'« 4^15? 

r«ii <^ 11 ^ I nH’Fts c?«ri cnii, ^51 ’itci 
nta ^fcirl’i 'Filial f^«'?ii 
JltlBif ^"^15 5C5I I 

f^i: ^r»i^T, wz^^ nti ^1 

»r^f^ fsi"5l^ 'Bitci, ill iltfBfl ’f^s 
c^z^ ifti »r<<Ji? ¥iii® •rtwi *1^ « 
ipnc?^ C<fl^ 5113 iFill ’TS'l, 

in >l^raf^ Wl»l ^Cf mlBa ’T^lil to afill 

I 



^1* 




[ 8<»|W1 


9f»l ^iint^t I W»1'« 

C’f ff® *fTC?I-‘fl¥ St»T C»»ft^ 

Jftn 3f?i 

« 'BT^ fnn ntc3, ^1 ’i^lf^ 

> m ^\Z^ 

J>s'tt c^lc^ »J>V I <flc® •> ®t»f 
c«!fc^ ••« ®t5t <irtc^ 

'ill f^f^jifs srt’fef? « ^t*f?c5tnc'9 

^ai Vi I 

«if® 'Bia nf?siti*i csf-ft^sri 

?j9j ms\K iflsf j5 «i|® «rff® '6 '®«i c»r«n 

^tir I *5? isf^i ^«i=ff5 *ftaf «it^ 

*ftR C?«f1 ^ftf. '^1^1 lit»l^t5 

Vi *ttaif5 JFfflCT 

♦ftaiiB ^1 f«9l *f<f« 'biH^i 

fw‘^11 *ftcai I 

C^fC^ C^tsf c*Itfel wf^ aft^tC3?l 

*ftc-r C¥w ffC9! c^*[? ^n, <f;{5 1 ^!(f 

c®*if^ I <4^ «ff®f5c«F cic»i 5(1 f?tBi'6 ^H5(i 

'eSfSJ <Blt?I ^CSf? C5(tC*(5J^t5f 

?io(Cf <fl? I 4«fti:!i'6 *ffeif5if«i;( 

r*i^® m '2f<(5r c^ i>t»il 
C^ ^pB! C^C5r 

nt’rtcssrt? jt^* 

5F^ c®f®® ‘fl^r?5r 

nf^f^^5f ^»i <<^{5 *ftai 


c«fCT «i'hi *<^15 *1tcai utBiffCB15( I FfBii 
^81 ««r® BtkBi'e f®^ c?«rcsi5( c^, arsiff^t? 
sii I ®ir5( f®f^ *rtai5i^ <rt^i 

«t<fCB15( I to® C?^lB!5( C^, 

«r^t5 va 5(11 ®«rsr «ii?}5 

^Bt?r *ra ^tfs fwc? c»i^ 

^51® ^^Bill ^15*1 ^Jt«rj1 

«f5ic«f ^rBicf5f—(ill *ff«isitij f*it^® mv 
«I«i? »fi5( 5^5( ai^1 «f5C*|iJ 

1^5| ‘*ftC? I 

si^sf (il^{g ^-r 

C5(ftw 1«{B (8*‘^''x ) 

ft*ri ’^1x^1 ‘fllc’ito ®t^^5( 

C'SttW’f (Semi-dry dyeline process) ®taf 
Vi I 

^N®i, ® f®®t|5( 'Br%j|3 

®tcofa f^ci^ I 

I 

mvi C’t’ft? 8 p- 

ito wi 

4®i5 I 

® C5li:?tl5® ^355 51BT CT®!11 V I 
®t^i 4^IB 'Brtc«itr^® sTfi >rt5i:^T 

^tSc® ftfilir c5(Tnl5®t¥ csi^Bifn*; 

’(CBJ c*r®?ii V ^1 
lu c^if-iw^i 5it<*tti fed ^tc*! I 

«<i^ ^cw b- ®iufe« 5«c*ife 

Bijti**t(i «ri8t«f5( ^([[—c®tfe 4-f»T 

I *Tt5 ^ittotw?( *1® ^twfe 

«r«6 v I 





^<n I fsif^? ■« 

’laca? «i?>T^t5r 

afafee^sT I '5rjt9!C^f*ifac?ai a^ic^iJr, 

5?l^a ^*rw a^a ni i «r^5ji5 5C«fi 
^ta?, oqis a^a at^a ar<a ^ta«i i '«ita 
‘ii’flS ata fe*fa a^a a< fa^la a^ia i 
f^alS «iaa, a^a ;?faj^l « '5it3« '«Tca^ 
a<( 4a atai faafai® ?ai <^ar 

a^itsfa—atfS, ata;, af^i'e 'srt^a— 
4? 5taj5 natc<a ’laaca a^ i 
'sta^a fassta^'« ?Kfacarai 'sijtfa^k^a a^ 
aa<a a^arsia 4a^ JTr«f »rcaF a^ic^a, ’aiWf 
4aa 4affB naK ata a:aj 
stafg a'^atai atfe, atf, 

'»it'9a « 'Bitar'M—4l *ftBi5c?F 4atai '«ta^a 
'f’fa“ftj^ a®!i 3?a i 

*f?tr«fa fe’Ytata ^jTt^ic’pfafa? « 
at-flaafcaa 4^ ca '«ff®a^, '®1 »fat| 
caca far^ *rtai*ia ai i cat®-f »f’®t’^a 
atartatf^ aat^ aca«i ^fftisefca 4a faraf- 

fa si 5F5 ic^ sit^fCJia I 

>«»&» ^Ifcaf fa®tat m ca^pa 

«(t®a ^lacai fa^^'a 4af 'stf«a« ^rsta a^caa i 
■si^ra-r H^t^a 4faa ^tc’t fa®la\ Ifsi 4al 
afaa<a afta a^itsia, ^c^ra^ araj 

4aa 4aff5 nft«f ata calS 
9ii I 4^ a^a ata at«ri c^ptf^fea i 
«tata opt^ MafiSa «isf «fta 

'atac?F^ cjptf^la (^f^-^«»nt?5F) HaflBa 

I cjptfif^caa 4rf%li »i"<3<a[r*f ^«ata 


^•fa, ’at'stfa^^ "aia^ta 4fe Ifafa-att*? aa i 
as^caa aaa 4f5 'sif^f-tata «itaftca ^tar- 
^r^H^pia 4a^ 4^ awcac»(| nat«f cata? 
cafan ata i ?t?a^raf a^a aat^i ca 
*ft? atc^. ^tcar aw«’a ac^i i aarc^ 
fa:acafc^' cjptf^h^'^ 'si^atft « 

ciptf^fecaa cak a^ii ata; 

aw - awsw + c3Ftfwk i 
c2prfw^aa nfaata ’la'?! awc^ ^rata aa i 
asa^ii, ^wjtf? awa acaj 4a nfaata *{5 
ca^ I ^tata at^a n?tr<a arai 4a nfaata 
^a| wai a^a cjptfw^aftft^ ca c^Pta aw 
ca^ cjptfaf^afafnl aw caca? c?Ptf^k 
-sfaa a^ac® *itca 1 w^at^ cjptfw^aatw 
'Bi?atca cjFtfwkfaCta at^^c^ atwawa 
acw a?a a^ac^i «itata at? fwca *ft«aj 
awa I 

atwaw = awwTi + csptf^k 
at^sw + cjptr^^a - at? 
ra®t-?t w ^taH a^caa ca, ata. 
^i8 ^atatcaa a^aca aetata ata^ a 
a't^si ata,I ’tjfa 3?tcaa acaj a^at'ew ’if^ca 
fsfa a'tata ala; ’tta 1 f^fa mj wtaa, 
aetata ata;a aw fa:ata fac^ ca-i wtata 
3itca I wta« w apaata faaa, 4a'i5 cata- 
atf«cw af? wtcaa acai atai aa ^t^t®! 
m fees’i^tca w:*! '6rii wta« 4al8 
na^wta 4aiS at^^^^f 4a?[a cat^ii atcaa 
wtcac?!tai faca wtaISc? jpca 4af|B 
wwa caca fac’ia 1 wcaw faa nca 



^ 8 % 


lit*! « ftwtil I ’rti «< 


c’t*', 

cntl I '»ft"6t<? WtW? >IW 
^t^?I Glut’s 

«|9f1«> ^t»1 
I 

’PtSfi! ^'^»ltC5f?J '9 *Pt^9i ?!t|^ 

?^5irC5!« 5(tlj5ri^st ] I 

^|5-r 'sisiin 

*itHi f^r^T ^«ts? nwft ^ 

C»!ti!l ’ll 

c^i'fi^^ ’iwK 1 ®Jtrs!n»i ?M«- 

c^t'6 *!*ll fif*)!*! ’PW «, 

I •2f'*t*!l5 5PMJ! 

®tl«l^i^®—'flu 
'BiRiT sf*lt*l I <il^l5 

?ft^if ^'5' 'fir’i 4^1 *rt'«'si ’?t? I 

nat’Pt^ I f«Pi 

ffg 

’ifs'f® ^91815! I ^tu^?i 'fl'PiS 

>lt?tnT C^Plfl^® ^VX C^»l’^tjai! 

siwi ?it«fi ^t*r 

’i]t*ii¥ c^t^r«!? ^t»fi *tt«cwi fen? 

?s?l iprsii I nfst^r? ®itn ?i$? ’Bi?it^® c^ii’i'e 
fif^ nitn i 

nitn^ '«if«9 'Pi?^ fe^iit 
npt??' I 

n? n? fnfefn ^ts nitn «ftciw «ic?i 

4^{5c^ ^t? nl nitn '« ^n?j5t® 

I ^{5 ’tjtn ^ti?? ^ 

cnt?i ?t«ri I n:5!c?i ^itii 
?t«fi ^t?j cnn, '»ini 

^5?I8 fe^ntci? new n?? c?^tcsf i 
«if?G nci t5?t5 ’itsi 

?t? I fnfef*! r!!r-6^ fen^^ 


c?, ^t? ^®f? mtn () 

'« fe'it?^ ^^'9? 

I Jiwntc*! ftnt*[ 

ptitn ^t^i ^t? 

f?|fe I w 'Pifei *ft^" 

??rs cjptf^l^f ^5 'SJP'f 

’(tflii c?, ?‘t*i c^ 

cjprfBfN nfifsi?® nti z^ 

jf? <srp*i ^?cg-^cn ft® nt?ii 

5111 r^r=! nsit*i nt? c^fnisT, nti fftn? 
c?nt!i '^ft[t«f5i ^itn <pci I na?'^ ®ti«[ 

ftfen n^t*! nta^i 
ffW ca»it? nt? « ^ta. 

®t? nfa*(t*i ’^^fVan? fena 

f5i’#a^»i I 

cat^i -i®tflt® rBff’x’if njtatc»i»i- 

Jitn c?, nt^if^fefa^ '«^itPii® c^itfta 
fatn 'ffaf*! nitn fe«>na la i 
?iitn ^t!?'« a^^fc^a ftlcstcsra i fawt^ 
cf9iafe« <4®^ nra I ffi ^tai %’^a 
^ta ca^ ^ 'fltnta fa l 'si^tan n®t^® 
^Fjtc'sf^n cnata—5’'»tn « 

4a5®tn 'Bif^C5fcaa atntafaaf fa^iia 
fevna fi I 

r«rlf»i ^itc®fatna nCt’fta nai ^ta- 
c®5fi f®ra a^im ftetw w liiffe 
naK ata ataj <£r^a c3Prr®la i 
5pjtc^fS9n® ciPtfafea ®t'?a n®ttaa at^ta 
fli^ia al I ^ta at®, ft^cstcaa fc«il 
cptfaffea^^'T ia»i 'Bfta ^fijwa optrif^a^H 
arn I 

f tfec^tiwa - ain+cjptf^la 
- !an - ciptfsla 

'*!<t^ aittt^tiafa+'8!fit®a - wn 



^ferij, 1 ( 3 Ftfiri*wtw 


fti8itr5ni w 

2rt?f ^«rsr *ijt®iif5rirt 

nc^sfH ^?F I 

'safif 'SffW 

I ffi opfr^f^jf 
C’ifC^F ’t^'SC’SIil ?>r 

^«(l I ^t9*l 

^^=^5'ii+cji.-tr^ii? 

'iif'5?Pnit«?r *f?t«Fl5r f^nf^ifV® 

'5tc=T 5i<^i ^?ii ntw :— 

«1 ‘^f’ iSflfJJ nfW? 'JJJtH 

WT ijf^i ?f:eii I 

’Tt^tr^T *[t?i:w c?«?i ?r?ii i 

ntii»r'5C’si!j 'em 't' e 

<1^5 '««^5r Y '®c’f c<j«n c»f9\ 

nt3?«nw '83f<^ *ft?? c<*fcf 
^t^if '6i^j( ^IIC?1I I •Ittai 
>’ cifTt»r f^sifaF?! e 

511 I *ft^l?®’?l witsitifl 

c»i:»fjr >fr?tw ^N f^c®i «rW3 
« ^i.nir i?c^ I em c^r^i c»i»(, 
*ft«l1 *fTi|? 6 «af5« ^^t3Ft*l Y’ 

«(’f-*-^) <siJl>i I C5ifa«> *ft«ii -jflJT- 
'8 I 

ifJit'f *lt'8I1 C»f»l, 5lt^3 *ItlfJ 
^15 ^ntft5? ^'^*(151, 


^*r«s'hr^ I 

«rt»rw 'siYr- 

c®c5i? '«c^ ^^3*^ 

^1 tff^JI'Bllfil® l|t?1'»ft3 

511 I 

fltl'3f«CJ[!I *rl*1«)'1 mi% eilt'SHpift? 
^»1W5(, ^jra,! i^t^C!§tC«fif 

''?ta i^?I '«lf^Ca?Ji I 

?tlc§fc^C5?« »i:^ ^fiircafc5tfl ?itJitiif^5F 

f>|9!WS afq I 

ai^f?5{ «rc? iSft5fl ai3F c^c<F «)gr 

51113 ^?C«Ti9 TO '5rt'S:5J5f 

?iTt35f>nita^ «f?(ii cjptfi^csiji 

^:9i( •« fii^liitca 
'Si5it‘i ica cm c^, 35it?5r-ra«ff5r ca'frBrlc5ia 
C^t5I ^t51 *ltia 5|1 |« 

[ «ff3 lap^ta 5TO1 <!»^ra aila 

*lf«wa it^tqca fa®f5f fa^ai 1^^16511 

5l3ta aja^i syal ?iaRi *13 *ii^ 

(«faif5 *115: a^ai i 'ilcsil- 
35ita «faaif5 to afit-f 

laiTOii *1] 





^it'S ctf^^ ^-C^l^I f®t3l?I ’tr<l- 

M: % 5t«ftf^ 5t« 'flt 

3c?»i c»itJit^(5fl (w) CTO1 

I '«t«^5, 

f^ifif 'ill ’I'Jitcsi ^tr'S I 

®t: -ate ’itws ^"1 

( r. «t:) sr’Jisr^*! I -»8» 
^itcn f%fH «r«isf C3!i^c« <2f«(Ji '5[r<(^t? 

^sji f^'itr^^t«i^ m. 'H. 

>:>8^ jftjsi f^f^f 

^IC'® nfs^l^’TytCiT if'ifJl 
C«l%C^ 'il*(. 4. ?=T 'il^^ 

>S8^ Jlfc?) f^fJT btlSflfJtai 

C’ltn'ftJf ^'C9JTI lf^?ltil feltls^- 

^it»i c®<3t?l“fc:r 

c^ftjafs ®T¥«iaK c«rffli5 

^sr—cnw J|5t5 («ltf|'fl) «[ft- 

C'Sftcsf^ 3f"«ic^ m I 

<41 c«rtcarct 
?15^1 =IFfs?1 f^fsj «f 

f®. I ^tc9i 

^ *-4 

^?c'5 'sImI f®fsr 

I 

®t: ?t« ntc*?! in^sr^i? ?cii»i 
^tlBlSfJt»l C^lfltlfeil ?ftl 
»it«^wi jrtc^i f^r^f l^twmt»i 

>»«« jftw |jijSi5l& '8(^ 5itM^^»r- 


‘45C?:»11 '4^^ ’Jtw 

ljtiSll^-45 C^PC^ll I 

bsn Jitl®! C’ftf’int^lf^^ltst 

•rt^tn I 

?F^C'SfJ»l3 iS^J* 5!tC9;^ 

“tt«rt?( I^t3- 

C^t^t’ll'^ ( i»<S9^->5«>4 ) I <4'S^^® 
fsfsT f<f®4 »l*fS^ I 

i54'3-’a8 >TtC9[ ®t: St'S |fe. <4J1. <4-« 
IPi^in’T Nr^'stqis ^[Jtt'^NitiB^jt^i ^itiSlSc’fla 
r?i>il^ csiUm i 

i'„<»'3-’4j8 >itcsi f®Pr 1^. '4Jr <4-^ Ijt'Qi^l'^ 
<4^^ ?tr^c*it:au <^'91 f’ffa’sfR^t’ira 
IrtiBUcia c«ftc^na fl’itta 

a^ia^ I jftcsf f®fl lis^atc^j <4^^ 

faf®? 's nm btiSlSa^Jt^i 

c»itntll5c® a^®1 -.'^Jf I f®f^ cliff's <4a^ 
|fe:atc*ni raf®s a^®1 ^fft^r 

I ®t*. at's ’jfifla faf®4 c?i:*l ftf®? 

nfaJiwt^T 'B(t«^tf®f 

f®fl «fta >*'»t3 

ncaani-naf «rfH ffaatc^jr i 

‘Advanced Statistical Methods in Bio¬ 
metric Research* 'Linear Statistical 
Inference and its Applications’ 5(t«lf 

^l^rtfif fqr«ratci^ <4^^ Ifi ff'?! 





'8 


^Oltf o Jf-f'^JJ 



^fo^iTST v.nf8f&^iT»i fa*iTi ^jT’O c$f^T ^gtcsi^ 

«T: f^» ^T*^T^’V ^T'Q c^c^ii 






It'S*! W I Jt«1-^?I1 cn®5T W5I Sft, C5W ca^s «, «,» ,,w, 

Z T' f««'»t» c.m tt 

?;« N. (n,,, a, !r, IV 

ft*WS IFI^® ,p,j, ^ WJ 



aw^ caaw-wnfei .i,^ ,,J5 ^ 

^1 5,<,ti ?if® I «r®c,, ,„, „ ^ 

aw C»|»I tffatrw W caTw arw a?i| .fjin^i «ii-af,( ,,5, ,’ 



«ti^ W3I «tcntM 1 ^tar c^t^itw^ ^cw- 

^]^kli ^SIC^I—C?f sitf^ ^-s?’<lt^ C’lC^fCf I «t^I^'»tt^ 

cs?tc^»i r^Bf^ ^»ii 

ciitc^^ I Mm ^?i^tc?i?j ^^'ft^i i 

C^ ^*»f1 C^ll^ >lt«it^®l 5lt% C5C§ 

»l«fj<'5(t5it»f1 <il^* '5it?FtC^« CfTi? I C^tsf^l ^W.^\ 'ilt C«?C^5 I 

c^ cM^ c^t>il ffww c'f’^ic^f, 

5i(:<ij^ ^i:«T vfk c^r^tcsi i ^tsitc»r^ 

«itc^t5i ^\fk I c^t^ c*i, '5i^f(v‘t ^a ft^l 

^9r.«f^j?f m\ Ilt?f 5111 C51tr« 'site*! (Fruit 

fly) ^511 5^ I <n^-f^®t^'t?l1 -ilCf? 51t5l f?CF.f51 5C3^tr^«l1 (Drosophila) I 
5C>llf^5l1?f 'siCJl^^f^ «f«ftR5 'SltC^—^tsifl >il^tC51 5C»ltf^5Tl 
(Drosophila melanogestar) «|efir«? ^^1 I C^ C^t^l # 

5lts( <«ttC^ I 'il^f^ ^C^il ^«rfl ^tsi (Generic name) "sitH 

<il?Fl^ ^19\\ «ri^tf^?J 51t51 (Specific name) I 3lt5W?l« 51151 

C5n5|l (Homo sapiens) I fil^Tsit ^*1?| 

4tflptf^5f ^^^ I ^rc?rt^, 5Cmf«F5l1 '811^15^1 I 

«2fl^-Bf^c^ sc^nf^erm "^tir 

fi!i[^!:?i? <211^ ^tc3i^ ^C5i?pw'lt '5(t5ilc??i mt i 

5i:mr«F5it€ f^'.5Tc*«r!:^ < 211 % 1 <2jt^| c^\^ ^1 c^t5i 

^r^ « 2 rc«r^ ’tc^at casi% «rTr^i c«f%a 

iHr^ cmai 1 ^rc^r^ir c^t^0il?l «lt^tll ^®l ‘il^N «iaftf« «ttc^ I 

«itfiR?ii?5iT?i §c»irf^5it5 C3sr% ‘iini’r— 

— 5lf«»1? 

C«f% — *fW5P 



] few Wtfl—S?CTtfw**l1 




wif 

c’ttaf 

’tw 


CWsitWtlMllW 


SCWtf^sil WC9I1 Wt^W ; ^tWI wff’fCWW f^Z^IW 

^tew— 


( i ) 5CWtr*F5!tiT WS'i:?l5wi& 

( ^ ) cSrc^T^ ’SIC^W W1 Cft'Sl ^fWCSlI W1 wff 

(®) -iicjffT wfw:^wtc®i?i wtwi 
(8) (iic(i?i wtwta ^tew I 

s?^wtf?f5!i casf?fa i w»tw*t 'sftwcHt^ii, ■nwtw'f^?, 

^^Jtfw ^cww “fftw iflw? i 

cwt'si *11 «itrf I 

5:wTf^5i1 wc^ii I 


^CWtf?p5!tW ^wwt^—2f^wwfw?11 WC9I1 
»ftwi I Pf'^twt^tw W^»ft53pcw weptfw'® 

^?l, «fwws^f^^t51 ^tWtCWJ ^1 9ft5l1 wtif I 5':wtf^^tw 9fC^W‘11 WSJW «I^SJW- 
^sTiwti? ^<^1 'sitf^f^ 5c?r!:w i is®-. ’tw rM^ 

5CWtf^57l 5!5l^ wz^ I t^l^.ww ’tC^W'ltW 

srtfl w:5t ^cww I 


cq^t^w ?P9^tJp! W^’ll 5WWff—cw«f% 

^*iw ^c^w*it^wi w*9i I 

( i ) t?. s:wtf^5i1 f^icg < 5 ^ 

‘ffif^’ Wtw ^ZW ewte^ar CW'QWl 5W I 

wwi vstw wtw aptwtcwtw 1 

apcwtcwtwc^ ^^»it?faFrww wtw^F ^911 1 w^rtew? ewe^ msfi wt^i 

cw, apjsitcwtcww wcwj «if® ’fwt^' wtw f«w 1 

( ^ CWJ®T WJW, W1 CWW ?[!:w, c*!^! ^:w aF^sitCWtCWW ^*1^ I 

apcwtcwttww f%5f fw«c1?im «2r^?i1 ®:wtf^9ftr.^t w^«iww 

^ WTl I 

(®) ^^wrtifsi cwtw, cwwwwftfH (Haemo- 



philia—?ll^?i «r5i1^ ^l1ll; 

’>^’^1!? C«fC^ c^lff T\»ri^api:^ 

I di^ «j?t‘i^ TvHl^apisi? «r%Tit'e I 

( 8 ) C^Jl^tl f^l’?Ft?*t=ft8?t^ C^ 

apwtc»Tt!:3J?f 

<iffl^tf^ 5C5 5(tsit?^5r c?rt^ '« «i?5tsrtfl?{ ^ i dit 

C^ f^W?f ^1 ® I f5®t^ 

c«f. ^«1t5 vij^-C5*? 3!T5tC5I fe’ltc^ S?^»rtf«P^t5 

JTt^P^fr 5ft^ 3^:55f I ^5!J5tR -511^5^^55 t%f5( iJaS*^ CTt^5^ 

^II’S ^ViR I 

c^im c^^us <il5i C5, >Ttsit5J 5tf%—^tW):5y 


^gl C95irt«r 


»I^T5r5fC^9 ^lr5t<}*^T C5 C9ft5f^r?f5 4f»ltfl '« «tt5tC9>t 
55C?CW, d,m\ C5t5 95 C^5t5tCff5 «lT5 5«1C^ 9^5 I 

5*15*1 ^f55*t^»f ^^f^5tf5*N f»rcf^ C5lll95 5]59t5 ^*lf59l^ I 

T5t5—C«lt9 '« 5^5t5 5355^15 f^f%5r5i*1 I C5 9tt5 C5TtC95 

5J59t5 9C5f—'Slt’fT^ »f’5tW9 59C55 5151^ ^f5C5 5t5t5 

f?!? ^iicsTi 5j9r 1 ua'«r5 c5c9^ ftsst^ai ^ ^c?i95i i 

951—5J1, ^f95*t5 C^t9»t^t5 C55 9C«t C«1 5^955^5 «rr‘l’*5»«R 
9C5 5tC5 1 - f^53r^5l «t5C95f—fV 9C5 C9it9^t'0t5 C55 95t5 

*:(C5^cWtC95 9ft5 ^t5 5f%'*ft8ft «ltf59f5 951 5t5 I 

C«C5 (.^5 'St5l vfl9f^ 5]59t« ^f«9C5I 9115 C9C^Cf51, C»rl9t5 
55f^ C*tC5C9;R ^t5l—4^ ^f5fl5 I 5t1&5 ^15 

5tlJ «lf9W ^tZ^ I C»lt9t5 C*f5 95t|^ C55 9C»r6 9^9t55t!^tC9 



I fwjir ^l«r etf^ic? wt's ’tniwi i ^t? 

C^t5( ^t^f*! I 

CKH fft5*i *i^ W1&1 f% (3m ’It'? «iw^ 

I mm'd c^«ft I ®tlt ’ll 

N® 5i^t^t*r ^itR w cwsn ’ii^^t’i mi 

Jltw ill^fwsil ifl? (D^l^ ^f^’ll fJ511-.il^ Jjt'^l^ ^®tgf I(tp 

cm ^t?r t5 'Sfc^tw^'^g «it% c^^iJi-c^it^i, ^t^il, 

'8(lt^f5lf^HtlI ^^Jlf?? 5i^ Jftlltil*!^: 5fe«r 

«1<11 C^U9 ’ttC’ll ’f? 'Sft^ ’if^ ^t^li:^ UH, ^tfJST 

'5i;R?l-^’f?rQ 5I5!1 C^Z^ ^tC’l 1 '5!yt^:5, 'sjIt^I’PJtf^ si’im 
’It’ll c^t c’Ptii ^r® ^c<ii ?t5ft?i ^f?i c’pcsi 

nw.m «ii’i smcs c^t’i sT’f*! c^f^i ’it^i ’ll i ff, 'siitc’Ptsi 

f^fsfsi 'si^r^ ’qn 'fi sn^rS® «>jtf>[c^^ f^«r*i—^trt ?tc^ c^rtsii, 

ift^i, ?ttfl^sft5i ^C9i m m ’iTw—^t^^tf^?itsi^?p ¥?:® nm 5ii i 

^q'St'e '5iJ|tsit?*l I vil? (Melting point) 
C5C?l »° f^fst c^^ I 

ills" >iti:^ <2f«{si ’fNw *twt< c'’ti:’P 'sft^rttfl ^isi 

5^ I w csfc’tc? «if^l^c^ ^tsitfrl ^z^ c^r® i 

’it?f-fi:g ^ii wt?f mz^ ’itai c^if^sr ■, 'sifr^ is8«j’itc’^ i c«f5^ 
^?i «rc9T5t c’lc'? 5C9ic^—C5TC® « ®t#t ’i^Rcn i 

i&sv' c’l^tw 5tt3i > ^s? i&fts Jitcsi c^i^itsi 

‘\K^» ^il I '8ity( iS44 JTtfSf ^o,e.o I ®t5C5lt ^’IfC® ^tSCII, 
f% I 'i9'^r«f5l ^it’IC’l C’lfl’l 

*1®! Jl®!^ C9l\l?®t'0t?l C-l^ m C»iR 51 ®til tf’fsr mz^ I 



5?t5I 'SltCf I ^<5- 

’it® I ’fTt«i®ii^ >it^»i^ 59^ ^^«ii5ita 

I c5ifec^5Ti |651 I *(’^’^1^ 

f®f^ '2|^® ^=1 I f5f%^^tf^'§l1 'Sl«JJ?C5^ I 

'St'S't^t f®f4 31tC'o?[ '«lf5C?l^ f®f^ f5f%'^>Ttf^^t9 ’Sis^tsi I 

C5lf®^Jt®l ®1: “njIsi^Ttfsi 

vA^’n f®fR r5f^^>f1-^T^31tH'Q I 

f®f^ ’TWiJ f^l ^Ca^C*ltMF ^t^'« 

asf^«l-^^ ^t?l W^'\ I 

’ft^t^lT ^ MJtf^^tfsr '« ^tas^*l I '®t5 

^ar fk^ I 5it5^ '6 «itfit5fc5 *r<f-ii?j «r®t^ 

®c® ?^c®l I r<’^t»i f^^Tl®^ 

C^fi? C^tJ? ’Tltf’t f^iltsi5 ^<11 I ^t“. “nTt^l®Jink'S 

(Nervous 

disorder) f^^Tsi^T »lT91 ^f?l >l®j®1 f^?R^i:*r<l f®f^ 

,il^ ®tS ^lt»I®Ttf^? I 

5^si I ^t« ^ ^^c?itc’t »i^«T 

^)tc®^ 5ifsC>I?I C^C® ^C®1 ®ti ^It51®lTf^ «tf®f^ij r^Z^ ^?IC®5I I 

^itv I ^tcf f?»! *iar ^mi i 

vu^t^ ^® ^Itc®? <1i:'? f?®! I ®ts C^f?C?l ift 

^tl«f •JtW’?«lt’ttC?f ^C? ’IT^ I f®f^ CtrC^ST, 

^® hfvl^ «^^® !?C6f I 

f®f^ ®t*. ^]t9I®Itf^C® I C^3I 59, ^19 

^t?l*l ^afr® C991 CM®1, f9^«.4^^t55f 93 C9:9F ^99 VZW 

Wt^ I 93 99i C9C9 lf9 9IC®9 319, 



7n-\ I 5,3jf^ 51^ C*f»tt^ f_Z^ 

I ?isf cnz^ 

55 ^fSf .f^f^yf I ^j|gj-j|^^ 

STW 0 »f 51W»tTC«ir J!5J?:?|Q C ^1 ^jtC<Sif ^Jt? 

?C^ 1 

’T^ ^fw C5C® stc^^«tt9 515? fjfi:s^q 1 ^tf^j 

5fR -sft^Q '6 fi^ic^?! 5(^<r5T*>n# f^? r^ 

t ffC5f^ Ri? i)^ >l5lt<ft5f ^<l^t?I ;it5?1 

’fl^^l ?^5r I 

R^i:® ^]t',®^ h\{ "n.Rf® Rs^i, c(f^f^t3 mw 

( 2 f^r^ I Rpi '®?t^f?:»»f?r f<§TC^?j ®i:gf ve ?^»ftc'*?i <2(c?it^i^, 

■511^ ^t?f WM I T5?ic»fj;^ ^f<5?j ^ 

>i^s{ I ot—’? i^:«i?i 

5ic? cn ^g, ^1 c^^^ <rjr/:«^ 

’^Rr® c^^r^ gjr:«g ^jr?i:^- , 

gfg f«fsf cffwi «ir^t*f wtcg 

5g I ;?tJ^t»t?:g i 5,«9(f fi^sw^ ^1 5^51 

f®f^ t£i^ cg5^t»? Rf*5^ ^c?*f R I b‘iir'!j JTic^ig ^c^fg? 

5fti:J! ^<i<F^'| ^jf. ^^sitg ^fs^tg gTgt*?ftg 

csit^rg cgr?f?):g ^%cg cgc^f^^siJT i i^rg 

cm z^zv g®gt? gm^l c^t9tg cgf??? gygcs, 'j^gtgt ^tg 
Jfngc’f*?? ”pfRf^ wz^ I srcj? ^t,^'\ gjtc^g c«fc? «ft‘}>f^fg ^i:gcf i 

®t; ?TTr 5 r^rf^ 'ai^rg^ i ^rg g^g ■srtg^tegtg eg cgst^i ggcg 

f^fg tilt 'sif 5 g^gl si^j ^jgg i gjr? fe tut 9fg^^t5 

gtgreg^ gc^r e^rtegy ^reg^ ^^gtg g^c? gjl?-:?t5tegi ^git^fgy gsre^i i 

^^g gfegggi egegy ®t: gjm^Trfgg fg^rm 5c«rl—sfc^igy (Sft^g icf^=^c?f 
^tC51 fg^i^ gR?y? c^z^ ^m^ mgi 

cm ^fggjt^ ^g ; -siTg gt?’i?:’f^ R^ie^g ^Mg i fgs^ ^tg tut 

rggftg eg l^gy gg, m fifgtR^ ^zm i «rtg\?g »fg^cg fg^ gtegr ^t i 
^gfg 'Sfnti « e^rtglg cgRr^-iig g^egte^r fg^iv^fgtegg ^,t ^g. 







t M, 8<>T\<oi 


®t! ?tlt»l'5jirj| ^It?, ^t5l1 '6 C5ft?t?I 

^®Ti *it?i I c^z^ «t^i c«i^ 

f^^T^-«£t^t5 <£f«f<W?l '5|5J C^t^l 

511, ®t? ’tjt^i'sitf^ ?jjtc«3 ^its c>rt ^1*5 ^z^ • ^t?r f^’^t’i 

5^1 ^C5|« '«l«()tw^ 

^Z^ I 3T5t9^t5^ ^Itf'f® ^z^ ‘^tc^ I 

^»ic^ ^t^l -JQ^ 


i'lJji ^v.^ ®t; ’tjlsi^ltf^ ^<5I^C51 “Commentary 

on the Forces of Electricity in Muscular Motion” *lt*l^ ^(CJit'Slt^f 


®f. ^tft5T«Ttf^?l C»f^1 C^®I—5^t5^1 f?lf^^t?l 

5jt»(F:5f 515^^ I *1%^ 

« 5?l I 

)>w ^f. ^Jt5T®rtf^c^ 

*r^«( Thc's I f%i “f’I’f ® 

^g C'et’t I ^tc^ ^?I1 

iltt% ^5l1 C<1. 'Sft^MC^Jif »f^«r «5J?C1?T «rc?ltWi» c^t I 

tf«5ici(j ^t?I ^ 5lt«1 I ^ts ^Jt®T«Jtft^ C^zw 

mK iist'- i%\Z^^ 5ltC*T r^pl ^C?151 I 





<2r; i I 'Q c<ii:ii ^rcii c^;? r 

c’»k»iar««N »ra^t^ 

^ I (^) fk T 

( ^ ) C5it>l5^t'Q^t<l ? 

() c^tfe^t^Jt^i ? 

(c«tt(&5i r 

( «) C5I«f f^S I 

i I ^ «ft5lt^^’1?l 

c^t^i I *ii?:«f?r P^^^ ^^C9T '*ff^ 3[^l?r i ^f%®9r 

ifi?F if^C«t?f *1*fT< I ’ftCfil C*f'€Wl 5?l I iiJtl^ 

'Slf^ I ^1 C«l ^1 C^5?, 

'si^’sr^t^ I 5?t»! c^c«T ^tc?ii c^t^t 5^T?i 

^ I (^) C??I *ffj?l tt%5 C<ifC=?F ^^5? ^if? 

^f*Pt ^itSfTC^ ^t«lTC^ '8|t»lC^ ^TC^. ®J1FJ ^sic^rt 

4f^1 »l^J ^?11 *1^ ^t»TCf, *r^ ^^«f«?I 515^ I 

%?[ ^rsT CM»I, “t^'« «C5( c^wil 

tfs»!T ^C«I I 

*fw?i ^?iwsi ^-ni^-^rs^Ttii I ^«ni(-»i*N^ji ««fr, »fw?f 

I ^tcwt >lt*(T^*l^tC^ ^til, *lf? Wt^ C?FT5» 

'8 ?4i:^?f (c’spfar) ’ll cart^t^ (c’j^cii ) ^ic«ij c^t:? 'srr’r^f^pp 

^z^ »In<(ji (»*r^ 

’?#*r ' 61 ^) I '»it?i ic^ ^c®T ^t?r. ^•^!i-’i*N^jr« 

^fsi ’Bitter (*fC4nr ^tc’^F) i «it?r — 

f^wNt ®*f jitK ^irwi\ I 

(^) CJlt5!’lt«5t^ <ilflFC#?J W5Vi Wl^®T I ’ilt mz9 



^<8 Q9tiT ^ 85f 

^?f ^tC!? ^1 ^5Ti 7{^ I ‘«5t^ 'e 3^tC5f? ^J{ 3iWt5 «i|^ 

( ^ ) 6^r<5^t5f ^f^sit^lH 

c^t*ttf f^ ^^5T ^tC5It?I ’tt'Q?(1 I 51«|J iSiVs 

f^n "siwt lii!^ c^*ft c?^i m I m ^^sij C3ir^t\l^ '8 ?rTc^?i 

ft?it<l^'»i?i I ^^’slr i)m ^n?r i 

m\^^l c^tfe^it'F (^1 ) «i«pc5!l 'ii^ 

^!l -il? ^U C^tf^nt^llsf 5it^^ I ^T^t^lfl 

c«(c?p <srr®?pf5i® ^z^ 

(^) c2itl&j( "siTsin^f^ “i^c^j I f*f^^ 

^fi{ c^n '®itc’! c«ft{^5f 

C^Z^ I Am C«^tC^?I'e ’5^^’Sr C^t^ ^tCf, c^Vm 

**p?it^i:-i<i I ^lA ii^ mm ^z^^ i M^Taw 

c«fil5i^ c^ f^c?i I ^itA ?ir«f cm\^^ c^z^ 

'5IItf5J5?1 ^/Tf>1® '5i^jr«(^ ^^51 ^\ ^1 ^Ta 

I ’tf^sit'l CA^l IIA CA, ^^5f ?P?11 ^A— 

^ZA ^1 AtA ^A\ ^A ^Al *(lt^ C^lfC^ I 

(\5) cm '« I sj;sic^^? 

C51^ C^1^ ^t?11 I AA >lfsf^l *A I ^tt 

5tc^ mA^l Ai^ZAA CAZ^ I ^Ali ^^5? 

I mi ^?IC5T^ C^’fl *ltc^ C^, CIJSI^ AA AAA 

^ifTO ^^ti:^, ^z^^A ^lA ’5^':^ 

I ^"tnt c^ 'ii®^9F wlff, CA az^^ ca^ i %az^^ 

UAa AtA. 'SltC’T, A^ AC^ i£iA{ CAC^ ^A ^Cei ^mil 

^51^ CA^'^\ aii^*f; C5t^ 5^11 ^tc»f I CAAi^] a^^ c?t^ ^1 ^tnc^r 

t5 ^1^1. AAA ^A—tm AW CAy CMI^I ^ZA^C^ «I^C^ 

(3i:^ cw^^it AlAy AAA ^4,«o»,o«* 5ir|9f m\ AC^ *ttc?r i 


ft’f^ A^ 



f^«f 


siWlI 

bfa c’lh’iQr^? 

>5ft?5 'i^t?FtC'^« 

^U) ^t^ii c?r^ I 

»f?tf sIj C?f;{|jf 
lil^ i|JTC!r i^ib- 

V:«IT ^tJI?1 ^^HsifJT 

I if? JlftfJ CJf^fJf S|9}!J’^Cc1 

ten 5f3t»fffl s!f?rf< 

£ft5 f^*t ^^3, C'^uRijN C^ «ftC9|t5p^t« 

4^15 >afc?w C^Fi? C^Zf lil^'jg 

Jfc?^ C^CiJ «ff5 'BIJIJ[;^^ 

I iifc^a 

iff ffHf JfCfJ c4|C® ntfCfl I 

iSfc^w 

fftfC^ C’l ^f5’?[K «ff^ ^ifi 

Pfrcf^ ft&cff cfRcf mf, nf^f 
if^if ^<.i:3Tf «fC5tf ^ ^1 I 

iSfc^f '^fft"f cfcf isfr^f 

«ft^tc-f qtf^c? ff, c>(^ir, 

il'QWf ft^Cf 5t®I ff«ft« ?nilt 

^1 isiro 

^t11 ¥ff ftf I 


^ac^rtc^ ^*w 

RPil fn?Ftgi*i 55? >8^ 

u I 

'It? ®ff( 5f Rfsisca, ^t-a^ 
c^sgistlti f^r? c>T ^f’fjt^ f^C'lf'r- 

C?^1 5C5?3 C3fl^ I 

5t?r*59? ?r-gf ^si1 'fl»ift c«Hl- 
5J5?3 fffti? ^fl 
’fts ?ia *fC?^ ttf iiRl ftif I 
ijg '6 fss/1 f'^Jlfif I 
'=itci?t?iiif tft^?itii ?r?i 
f^^5? f-l^ff®? C^Cff 5 

55r I sffar^N 'Itcf “flRgfifrfF^r? 

f?cf «itcnifi f^fif RuRfit®!? 

‘fl. *fK *fCf 

f«f? 5t^l 

C®f®® C^ftf c^f?^ « 

C2ff5[C®f% ^Z^im 'Sfff^ %?!?l f^f? 

'5N^f ^iifn«Fi 

’tto 

csftffjf? fif^^ 5nr?c»i?i r«f? 

Risitif •fRfm «ita?lfif >1?^ I 

jft:?i irfftcaf 'SfRsRR 

r«f^ c?tn?t? 

arw?l iS8* Jftq Cflftf 

«;t|sf JT^ta RiRr >T?^ Re*!? i 





' I 

'Bi^ «f®'e f? 

s>>, «f^?rB3r c?t® 

^ I *it« %t 

^^o, «t® 

^sri^tfS, ^8 *fii?t‘fi 

vs I ’i:^t*tt«fjt7 

^^t<tt«fjff 

(nc’tr'ils^sii) 
c*ft:—g g^i, cw»i1— 

«I iiftsr ^rBfjt*rt«fTt!r 

^it»i^tfel c^t* 

««, cit®, 

«I “I®? 5ctt^t«(it? 

88-, c»i^, 

C^?t9I1, ^f»I?Ft®1—'SB 

«* I c^ 

JTtC^si «t® 


b" I cnh*( ’iwitnt»fjt5 

c»r^*i=r 

C5I^ t»T Bfit'Q 

stt^ 

D I 

I «q1 Of^siN 

?lt^5f9 ’FW^, 

« «1, '^'st’iBar «t® 

B. P. C. Junion Technical School 
P. O. Krisbnagar. Dist. Nadia 


>r*it^--®iwwt*i5» ’sitrrt 

lortwH etfiffv cut* ^ «Wfti 4^ afReii 







wf^sr 's Jit^ 


«f5tf%? ^IB- 

<ft® 'e «fijn^«rTi I »ii^rrpr ^itc^itFi 

sf? •ill fensf 

^tc*ttBJi1 ^arij '« ^iw\ ^tac^ ^tc?ja 
^ I «rf® «rt»itc?a 
c<r:-r c^ <tt?i"t^ ^?, ^i 

CTCifl (c^sr—^>ifa^l, sfNtJT, 
ntPw, ^i^tatarr « '»r^t^ ^^t?t*r*ta c?n) 
^ I ffa- 

«rat=r, ^tat^ faf%a fts fif^ita 
»it® ^:a:i5i starsa ffa-aja’il 

^SU^is: '8f»rc’r5 «iia^ «if« 

nfaatci Jjtraa fe*ra ^^a'lt^ii 


aja^l ^tat:*ra c^ci's «itcf, ffi 

^ta •rfaaT*! sfa; carfa aaea 
®t»i, c^ta aiea ataHi ^Ftcsfl <jfa^a 
artasifl- opa'fjf^ia Jrt?tar«ft^ ^'sa) ^ta 
^tatcaa c^ta §*rta ati:a^ ai i 

affta ^9ia ca a^alB f^facaa fena fa^a 
^ca, ^ta acaj >Tta ^asa I ’rta affaa 
’P^a. (fl^ai a^wa’a^^t^ i feficaa 
ff^a m’s fawt^ f^a^wa «fcatara- 
(^) «rfaf ’afaaft*! ^rwtarala-at^c^tcaR, 
a'n^faK iBtfaata 'e (a) 
«rnit^a^-"ga, c»itai, aitn.cafnata, 
«t^f5i at^(5ftafcaa «icataf^a«l *racf 
ta^jB «rata atfj «rtra—**Maq 








>•"1 


must feed nitrogen back into the 
soil or face a decrease in the supply 
of food”. Fertilizer 

«(t5 C5ll I '« 

r^S 

^51 fst—C>l«ffC^ f^c-t^ 

'«S^'5 C^'S^I ?|rc9i 5^< »tf«5P?l^t5 

wtii f^r-i5i «rnt3(ii 
*fc'5i jftii fe’.nt'rcsi^ 

fB^l ^?ir^ mm I 
5ffsi?f ^rm mw m 

^I5 

c^rr^ ntw—(^ ) «ftf Jit?, («f) 

f^*i ^1 Jitifi «ftfrw 

»rtwa j(w n^i nt^i, 

5tii ^tc’f ^tn ^ai ^) 

sjt^:§tt^5T ’ll?, (^) ?Ji5Fat>r ’iN. («) 
nfetn "e (8) fsfat 511111 
»itiii« *iWT «ritcsitf^5t*i ^1 

5fta!J>Ffe 5Ttir, llfil?!, «fTU*ltf^- 
I Uisrpif 

’Tll^ ^S|1 ?I 5ft^cttc«r5r 

'« *lt<fJtsi *lt{55 sictfl n^t5aFt*l 

5»it59! ^?ic^ I 4Sf^f«?i gig*?ti 5it|- 

c§tiafsi^f5^ cg^fn? n^fK f^ntr^ 
'« 41%^?? 4nf«f5f fsiSci 
^T'stcg ^nlc^rcafrH 
I *itf5g scgi 4®tug gt\- 

*ro5»ig nft'fi) 


?f!r I fefltf ijS '« mw 'e^ 

c§t!r 4N5ft«. ’FMi Sfi'f- 
c^tiS^i *fgt< 
'sit^tfl 4t%ai «ft^fc*r 4^*1 I '« 

4t^gcvr? *fr5 ^itlSc^ f^c«i ’^ti, 4t%nrg 

*isi:33i'6 C*li:*ri 

’iil5^ *t?K ’it* I 

‘sg gr^gsM nitJTfC’r gti: 

51^191 frcii ^tg, 

^c*r nptg 4tpr i 

gt’Ti m, 

5itwg f?>it^— 



^^%»»» ^Sf 5lt|t5tC3f5f 

'flJF <i|. f^. {S-™ 

_ •» 99 

^•^0 0 • 

*ifl>ig— 



. 99 >’ 

5Tt? 

— ^•,•0® ** 




jftcgg m~ 

4jtc*iTPigt*i 5ft*!r’p^— 5jt|r§fci^?r 

^8«,*** ” 

'atTtC*ltf^^t*i ^ 8 •, • • • *’ 

'»•»••• ” ” 

'?*[tg g^c’Fk’F^ c’fWgilgf^r'Q , 

c?ni c»icij «, 4? y\z^ iJ 5it9 
c^regi I 



or. ] 




rv\ : >, ^tc=v 

*ffflf!i5fi ^tr»i ^ i '«i5!*rtc^ 

▼ofl ff9|, vSflJtPT C?^l 

^ c^^i fif^qsf c=!^— 

’li^tfnft*r »rt«it’F^'« ’i^tfn^tsf ^i 

^{5t *T^fc>T5 

»rt51 3Ttc?iii «rciit«f^ ’ll 

»»•• fesf I 

f^ar *1111 «lt9 f’FI^ 51?, 
f?ar=r*ff3ii f*[arjrt?c’F stw?*!®: 'o-j^-«» 
?1 ?1 €->.-«—ill \StC? C8I?1 I 

®tc? csi«f?t? «f«l' ?c®ii ^t’t— 

^RTtspC? N, PaO# « KaO 
'sisj’ttt® 

’It?, Jit? '« ’l^t’T ’It^l^ 

CT-ftt5l1 I 

-sff® ?^? ¥5lC5i? n? ®rf^? 

3t»T ’tt?. ^t?*i ntc^? 51?? wfH 

W ’F??t? ’PC5I vsjfiic^ 

> >1? sit&f® TO <41?^ <2ff^ ?1? 

»ltW ?J?3t? ^?1 '8lt?’9?r TO *11® I 

’rt?'®f^ if%? Brr® 

’P?! 3c? I cir«n cncf c?, 
^5 Sltai «fJtsitf^?t*l 
’F?1 ^?, arf^? -£ff® 
^V( ft»T TO mK 'siNtsiiiin ’psi’i 

3? 5111 'nt ?jt*it?l5 «it*iti:»r? m 

C?<n I ^I^^I^itCSf ^t^l^l 

??1 ?t? 1^93 sitai ^JtC5itf^?t*i 
»rfTO^ TO f?t9i c? ntTO^ «i^*r.TO 
^tc?, TOc® ®t? ^?i 

<41?^ TO^r «ijtPrt® 

nfiif® 3? I *rtsic?‘^ 'Bit?5i 4?^ Jit*!- 


f^plflr^r «[jtf5rc®? arf^st? 
ft’I TO I ’ptcarl ’TfsiC’Pfe »lt? 

3?, ®tTO aif® SOI? ?1 
"Bl^? *ff?*lt*l ^ 

isf^r? f?C® I 4? ’Tt^lC’F^ TO=T 
'« 'siJtPll®? CHZ^ ?«P1 9?C? I 
^Z^^i JT?? 3TO? ^^tap 

C?? I ^{8 ’Pfap ^c?—<415p 

'Bicga «f«t? c?if ?'spi ^c?, 'Bi?i f?i?f 

’pr? I 

^^1151? «ftfJit? «?t’rt?f5f?f TO 
apr»ic® 43f?i I 

f’P^ ?r?« ??i1 3C?c^ ?«i1 

???5t? c?. nfsHTO ap^i 

C’f'Q?! 5l1 TO ®rfH? ’F«15I TO? 511— 

isrfjl? C’Pt5f ?TO ^^tcar qtTO5i1 

C?C® ntc? 5111 ^tcart ?J?TO?? ?fCW 
5tt «rc?t'^5^? apq I ‘ill afc^l? WZ^ «2ftf^’p 
’Bf?^t? ^*r? f^^? ^c? ^t’pcq Fq:? jh—^ t?*! 
«ft?l <4i?in *ftc? i 

cqiB? ffsi? ?j?TO ^??*t? I «p^- 

?J?’?1, «i^? qf??U*i (*ff?ft® ) 
Jiti:?? ?J?^t? '»it? n?ir®c® «if?’P 

^^1:511^ ?®'*it5f ®l?c®? viitci? 
(iijfjitaj feTOl 

'4i?tc5i (ii?t? ffSs? qt? mz% 
?q?t? '«rtc»f ^It^t^f? c^fcn ?®'?t5T site?? 

'Bl?Tjl ^<t«. art?ni C?C^ nt®?! 

?t? ?ft?l ^®f? ?f^?, aft?l 

5r?'^t? I qt? ^®f? 3? »i?^t?t « c?’i?’Pt^ 
«rf®ltt5i I ’i?to’\ flf^TOtS? toIB- 

qt^art? ’Pl<tC?"|5T 'Bia Ifswt I (H? ^?tC5r 

f?r®? art?TO TO^j?l TO^i 
\z^ fqit, <4il5 ^jzw 



«tiT«fwm i 

F. C. c’^aj'^951 ^ '^tCl Sw Fertilizer, «|5 C^f^- 

'8it 5'« 45Ff8 <8111® f^rt^t^, 

lalBs 5rt*f «rt®itif1 ^c<r ^c»irsi ?t®ii, 5pt?il5*nt^«ft5, J(«fj'2fc?H ¥tiil5»itl®ft«, 

iiilS F. C. L-'fl?r I liijs i vt?i5- 

I F. C. I-<il5 C^t^T ’itC®^ 

'«Jt?i'« ^t*l ^^11 C"l^ ^Z^ «tf5*lt*l ^rtil 

'«lt’lt»l '« ^t?l|0®lt^'^til I FACT I 




cv JTtr®! 

'5ftfl'« ?P® 





C"t9 

^Z^ 

’TtW 





'Bl^ 


^z^ 




5ltlc§tC®f5T 



■■9t^«C^®l1 


i;j«9Va-«98 



'€C®JT ’fjt’T 
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c’ltii’r'j? 

S'®? 'Stl’ffH i»«9«»“'59l 

]r>,* e • 


stn^i 
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H«(j «tjwn 
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?tai^t=T 

iSi «-«»'!» 

It’D,* 0 0 
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*itw 8,^0. 


«rTtwtf^it*i ’Ttnc^^ ^jtCTt^n 



a ] 




*rf? ^t?i^5ft? ’i®%5r 
^ s?t^C§tC5f5T »rt?l f 5 I ^t?l«ft5itl 

*ffl[^H^ta c"iw ^tii'e >>,••• 
JiT^ctrw ()« ««»,••• sit^ili- 
caf^r («rjtc>itPrft*f »rt«ic?^/Jrt^c§^) 

FACT >¥f3’ft5Tt3 ^•(f?r- 

^5* ¥t?1 '8lt?|'8 %•,••• ^51 

’Ttfl 

»rt? b'*,”* U 

sit^clfri^sr (^Jt»ifir^tsf «fjtcjftf^?t»f ^ftlcl^, 
^1 ) I 

fwitfl nfiwi 'sijtcJitrJiiitsi 

’ftWiJ ?f*[ «>« feta'I I »n 

’ftC^T v^TtJtC^C^ ttf ^tfl I b9«S 
«f^ fesf jftcsw ?t5r 
«•• '«i5cst«f I Htw 

«ff% fejT ’itca? ?t*f c=^c? 'SI* 

feffi I 

2 NH 4 OH+H 2 SO 4 ' 

»I?tW ^»!1 ^ail 511 I 

««t:f »i|5fl5 5?ta! •ft'SSl 

'iic^c’f «nti*itrjfiiff ^ti 

c’tr® c»fi»i *ff55:r « c?Jit^- 


JTfir *|5sr®'9f9! >ISE^ m 
fV? «iti:8it5:ii ^ai ^ifF I «rtc?itRi 
^»i ^ta*! «fr«l5 fa»ft»i 

?ai ntcai «fai 

•ffa^ItE'f '8?lRJ|tf^5t»l Jftai- 
c^fei sftn ^5sfii?i ®fEf 5 I 5 
«fnfiS?^“'»IJtC’ltr5ial •« «?5| 

«tiTC5itf^ai ’Ttatai^s: ^fg fe’itcu nt«9l ?tf- 
(b) sJt^C^rcafSf « ?t^C!5rcafH PfjMC? 
>;« '«i5*ttt^ 'SRi'igcfa =itiptE^j 

(■fifta spai ata 1 ^iNtcia cw 

f5if1 asta^iTsitf 'siTfEJitf^al ^«fa ^pai in 
Haver’s process-4 ^t^t^rcafH 'Q l1^- 
cgtEarwa aWaf^a^ ^iStai 4^ 

5f5a Jf^cat^r 

(NH 4 ) 2 S 04 + 2 H 20 
^utcatfaata afsii# 

^aa aff^a atiitiaja <2fcal5?ai ^faata 
4ta >ra i^itaata 4t 'si^aaa a^ai 
^ai Tfi «itatcwa faflE'^ 4 ^ nait^a 
aifcsi w naif^a ^rlata ca«ai in 1 


2NH40H+Ca S04+C0a"(NH4)2S04+Ca CO, 4 +H 2 O. 
fai’TTita «fjtiatfaata 

«WEa fap*f^*rtac? ^ra afr»i c?'«ai «ia;m 4 a^ Jifaia ct^ii aa 

in 4 a^ 4^^ jfiT ^itwtfaat « 4 a^ «rfcna nff® ^f^Jiai ^in >fta nt^ai 

nit»f 'el :?aET Ft^iai ^ai ata 1 ^rfatcaa cfc-r «ta| fa «itcf, 
?ai f c»i tafal^* atata^f Fi^ai a^aiS^® «tta »raltl faw"f cacf fac^ 

^ai ifEf jftf fjtJiflata ft^csiEla aai ffi f^n*rta «rtatiaa caci «fM 



'a ^wts< i 5^, 4*1 

•ft'S^I 1 Jits ^tf4[^1 ^CH'e 

ffg^l I 5F3C^ 'fil’PtS '«^jtc*ltftll 

'Str^fil^ util I « ^t<=I I 

CO, + 2xNrH3 - NH 4 . CO,NH, ( «im«itfj(5t«l) 

NH* CO NHa - NHs- CO.NHg + H,0 


'5lltC*ltf^^1 '« ^|8it 

f^f^si 

*ltM I ^filsitCT ^l§C^ ' 45 p |5 *rtr <5 

fsiw 5H's c^: « 

sit^% sH ) 

^?fil C^*I5f, 

I upjS 

Cag (P 04)2 + 2 H 4 SO 4 + Hg SO 4 

'»rt»t»f I CS5? 

(Den Process) I '5[gr CfC-T 

«ita«ii^{5 »rtW5 «itc^-'sr^« f^rc^r 
fwiJ» ^t?r 'sit’fcw I =it»i 

fBfi) sf^fn^fii (c*rtf®5t*( «rPr^) i 

jft*l C^, ftfs? c^f"!^ >45 

4ftf«T|t^l 5TJif^tCWif ^fSl ,i|fg 4ft^ ^facir 
I ^iMtcsr^ cwc"r ^ ^fsiar f^C"(?i 
C5|^, '2t5»!^»'e ^*1 I 

cwn ?5t»i'e fiff« 

‘iifiu ^»)5T ’psi I '$ta sp's^®!^ 

^t?‘r ^tC^—(^) '«lt*ltlWiJ C?ft Btnil 

’p^l (^) Wf 


) 

'8l^’9 'SfC^^^f^ *t^f«il Ui^jg—iitsi Jjait® 
’t^T« (Solvay Process) I 

^m>ltf^ilt>i (NH 4 NO*) 

'6 'sig—'^fs? ^fri- 
HfsT? »r^t^tcar I ^nt? ¥*1J# *ftat5 
5p^1 il^ ¥>TJ5F& ’tNfl C»<CPf I 
nt'*r3 ipw ^ta ^rcar 
'»IK CS|-ttW ^nt? I 

= CaH 4 (P 04)2 + 2 (Ca SO 4 .aHgO) 

’tr=a^*iMtrii?J 'sif^ m *f^5it*i wPtc® 

®tq Ft? ^CI?; *FC»J C’l^f 

C?f?C9 'fltn »r? ?tc^ ^t»I ?•*!? 

1??, «it?tc?? ^ta >TCBi 1 

(«) «rft^ c?c-r Irtta l«jtf?a wtai 
faatfe <ii?nt«r Ft? 1 «t*i a^ca^ 
Ft? ^cs? f?*(»i nfaatc?, 

^t?tc?a c?t“ta ^?'^i iiic???tca^ a?? 1 
f?t-i? ?ff? 'flc^atcal c??l ?ta ?ir 

ci^t^ cPitfe ? ^til. « vfil, >• ^tii 
^ijtf? 'sff?? srtf^iPtai 'ii’F 

Ftt?ae c^ai^pa aai astt 

«it?tc?a c?cn <fl^»TCW «t»j ^ca Ft? 

?sa?ta «i^f??i '^tJi I '4icapi5a ’fa^ta ?f? 



CSf, 1 




»r^ srf^ ®“8 ^t^ii 

•rf?*r^ *tt:?!f--c5Fi-^*rtc9j8® 

^1 «iw fe*rtiir. ^t^c’i ?[i I (8) 

jftfl NQ iit^rtif^^ «if^ =1^3 
®t9!^tC3 3J3^t3 iJC3 I 3't3*l 5tr33 
TC9I 3f3 ^fkK C3 5^1 

IJCtf, ^1 ^31 3fC3 ?C3l 5ltC?l3 

313^3 ^WCW3 C3J:"t3 *ff3f3^ I 

(«) *tf33ti:*l 'Sftsi? ^^t3 I W3IinC53 
3J3^ C3, C3 *T33 !9fC^3 ?3¥t3, 

’T33 3lr8! f3C^ ^tC3 iS?^C« m 

C?'«31 ?3, ^1 ^t3ft?3 C3CM3 5f3^ 3ff33 
5«15(t3 3J3^t3 

§3f« 5rt33 ^t3’93» ( («») ^C5^3 

'<^^t3 I ^ar 'St^ 5T1 Ft3 ^C9I'« 

Tf9\^ ^fei ^1 I 5tt I 

<ii3tt33 5tc3 ^^fS 5?55r *rt'93i 

C w 5lt3 gO—3f3 ¥»13 ^3^ 'srHtSf? I 
3ft?fCi^ ^Ci^3 35*^1 35C3¥ 3t3^ 


?[C3CWI f3i:«r3T C3, 5tC3 

C3'3t 3f91 '« C3>3\ 5Tt3l W 

nt«3i 3ti:3 «c*r3'6 c3n*i i 

^t3^3t^3 ^3?|i:*r3 NC3 3(11^ 

sitat '8it3ft53n—'8it3tz:?3 I 'st 

3Jt^t3l5 ’T3'?l ?P3C« 9C9I 

^rtcsr ^5^f3^3'5l I <lf33t:3 

«ft3I 9CG5 '«lt3t?:33 'fl3'3t3f 3'^'3J I 

3sif«f3f ^t'g Jp9itc^ c’fc^ C3 3^515 t%ri3 

f33C33 ^*f3 '5lt3tC?3 ^3*3 f3C® ?C3, 

^t3 3C3T ^^3 ^^3^'1 35f1 '« >flg3 »rt3 

^«.ntW3 'SIWS3 I 3^%C3 an3Tt^ 
ff3-3J3’^j '« 3i3>*^«s*lt3C5t3 <4^ C^tS^l 

3J<^1 f33H 31 31 f3C?-r 

C^Cf 3t3f3f'StC3 <ft?I 'srf33t3®f ^C3 

^t?FC5I« 5eiC3 31—•s|t3tC?3 «lt3rf3^3>flei 
3C3 I f3^1, ’tf33?3 « ^f3rf3’^f3 

r^CI 'slt3tCf3 3t3:3 <ilf^a C3C« 3C3 I 


^’«rt®ri«rTt’ir 


*rt33t*lf3^ arnC3> 3lt?!3Fl « f3fel 35f33l 
*f3taf f3®5t^l33 Cfilfs^ «f33 ‘^13^ 

3?^^tC3t 431 33t3l 

3W *ft33t‘ff3?F ai?ti:^3 'SfC^SF 333^ 
4f3 f3®3t3'^C33 3>k^ I *f3tC<3 

'«r«J^C3 4^ 33 ^f3^1 C?3t3 33 

4133 3f^3t33 3f33'i^3 C3:3^ 33tt<3 

3t33t3f3? 3^3 43&1 3t331 ^t'S^I 

3t3 I C3 33 3(ltC3tB3t3 f«^3 3t3t3 
^t3t^3 «lt3Tl 'e f3^1 ^f3?Ft3 


^3fn^J 33^31 43f^1 3t331 «irt3!1 
'Blt3’«3' I 

4r?F«3:3* '81T33'1 « f3^1 
«lt3tC?3 5PtCf 3f3f535 I f3t33 

’33^13 f?f33t3 333tl3 C35ar^ '9 |C33S§3^ 
33tlPt3 3133*1 '8 f3^1 ^fi^l ^5r3r3 •al^'l 
3FI3C? 3t3r I 3tk33 f3»63^ 3t3l 3tC^ C3, 
3<f33f3%3 C3C33 f3C33 C3\f33 33t?f®r3 
43^ ^t3l 33 333 3ftf 

f3rf33 ^C3 !y53 ^3t3 nfsl® ^3 | 







■2t<lc*l f<5TW^- 

^c*il SCSI ^cuft?!, 
C^zm SSI fscs 'ill sftfCSf 'Bif^aFS 
^fscs CSS1 cn^i cs, -At sfii fssle^tcn 
?CS Sts I <41 f^s{5 sf^s «wtr«- 
s^, stssts «rtsi T\s\ ;rl sc^l 

'4WS Sts cs'esi ?C9i1 ^tPi?l, fsfel 'e 
*ttsi sf% I CSS1 cs^, '®it5is'i '« fs^ sftr 
^^cs^ C6\s^ cs'cai ssc^tc*! fcsf nc^, 

«4c?s sap<®ts tsn?t« « 'BiJfuts I 
"Sltsi^l sf%S ^S\sts fsfel fswst 

VI «ics^ cs^ I 'Bi^»iiBs ^<t^ 

^St^fS^ ?ftsl sf%S C’^ts f?Sf fs^lf^ sc^ 

SI I C5\s=f C’fai CS^tS 4««ts fs^ts s^sc^ 

•ftcs SI «4S I f<Pf ^4S *tsK c«s 

SFSStfl ^FS^I ’«r*TtStS‘l SC»! fifStfS^ ft^ll I 

» 4 ^ 3 SS CSSfT C<SCSf cstsn CSf^l CS, ^ft^lS'l 

SStSTS^ 

cgt^ i4s^ fs^i ^ctf sistsr^ 

’Ffs^ts cqt® I ^tS'e ^ft^FtS S'C^l (4^ 
fssit««f^ ssfs^ ?C?I1 >4^^ 'Bitsis^ <8 fsfel 
f?f^sts csfarss 'q Icqss^s sc^i 
^satfscs^si s;sfc^ ntsc»is i cssi cnn cs. 
’ftsi sf% '9 '»lf^ 

^SW-^C^JS fs^IW^S^S fsfts*! I S911 

Th5»lT, «lt?l^ ssfn^ts ^f^^--tr^ tc^isstcss 

fSSJS '6 fs«14*|^ss^ «4S 

5ttC5tC3iS nsstls «ftS5tSS5S, 

'S^lB fs^l spfsjpl SI ^C91f less «CSS fifts 
’Itc? ’Itis ^tlfts 'SS I CSCS5 arsis'! 
spfs^ts 'SS Sts ntsstsfssf ais^ cSS 
st^ §14¥Sf. csc^^ cstsri 
Sts, ‘4S1 5 I 8 C«rtls '9 ^is fs^lcss >fSSCS 
’f^®! 'Sitssi ^SC«1 «fCSt!S?CSS ^<sr- 

»ts sesff, >4StS 4Jf^ -StSeSF f^CS St9Sl 


st^ I ^t«i^i '9 fsli ’^Prs'ts ^fts^sr cs erts 
CS^^SF nstc«fs ntsstsfssf 'SltS^CSS 5 «lStS 
S’!*!! I Sf^sU nsstls *fftc<2ff^c® ‘S^fSlC^ 
^f^vfs^ (Point charge) SC»I nST ’TSi 
CSC'® *ttcs I c^^faFS *f?t< csrsF fs^ 
^it^iS*! SFPtftS 4ftst%f «tf®cs»t 
C’l- fs. CSC=f yitx.^ 0* Cf\. fs.->4SSCST 
»15St5S ?CS stesf; '»l<t«> SffSf t'®fts 

SStSFCS Vi'ax'i*'* 'Bit’f CSC^ 
•«98«X 'BftC’fs SCSI SteSF I '8lt»1^1 si 

fill ssfi'^t^fiis fs^s ^CS 'Stess 
v^sist^i c'®'^%s ’fstc<s ^*rs I fill sifi^l- 
'®fii s^s csc’f ^cs '»rf^ 

?tf®cs?fs'^s ^C'® ^CS I *« c^t*! fi'SS 

*tt<cspjs ssj fics ^titc»i Icsj’fIcss 
^tf^cs’t ^s 8*^ X i"’ c»r. fi* 'Sffis c’ics'r®; 
«i<K ’«itc®its ^tf^csc’fs •»»i8 '®s I ^w®s 
»fr'$CS5fS*^S fi^l ^fisf't'®fis ’if^CS’t 
4ftS^tC»ltS «tfi5CSC?rS 'JsSb' '5»‘f *fi« ^cs 
Stc? 'SS^ 'Sl 5fS Ic^i^lcss V 

iBjt^ ^^^1 'SCfS(^1 

Icsisils^fiics! «r5fii« fitsi 'Bi?stft ^itcst® 
ssfi^l SC81 ^SCSI I 

'®lt®lS’1 ^fiS'l « Ic^lfls- 
cgtc®s S^n® '®ICS^ Stf9 CSS1 stf I ‘Sf(B 
fifil «tt^tCSS fiC3fS SSJ fics fi’f® 
sfSt'SStai "SltsiSl «isst SfJtCSt® sfilCSf Sfi 
^s6 stijig®ts SSI firs '«if®i4FS ^fics 
4 ?f{B s'clt'SttfiF^ cjtcls ^*ts (?r9\1 sts. ®cs 
^' 5 * filiBS nfists «tfi5«^fi csfcis 
^SS ^fi® I?s ‘SS^ 'SCSI'S f^iBs jflstcsst 
"Sl®!^ "'ll ^CS Stc? I ffl sfi fil '«lts 
S'clWfi'f cstcis ssis^ ^tes cwts 
*rst«f (c^s ’tjtn ^«rsi nt®.»ii st®s *ft®) 
st«ti ^s, ®cs ff^fflBs «ff®ff®s *ftst^^<n 





fn ’Ttii c^tsf 

*r?tt<?f?i:f ?f« *rtitc9i c^*isr 
VI, c*it I «itsi^l « 
Wl?l 1 Wf5^ fe’fft^'5! 
(Scattering) I 

fji«w *ttsc’i5T c^r, *t'?tc<? 'si‘1? ^zw 

515915jt5jtl5 »i<l 5tirt!)i^1^ 
fipf'S 1511 lill JI?f:5C5 

si'^^ir ^1 i?c8? 'ii^ c^, 

'»»t>;?l ftt«F*f*i v ^lw »•" 

^ta'Q ^f?'e cii^Jitai ^515^ «tiftcf5 
(fli if5C*f? c^«fl I 

5ft?*l C^. ®tlt *fwft<5 

*rwtN? C5:5 'sfcsj^ 
till ^'Nc«l ?t®t ?1 

*f35jt‘l:r¥3r^ 'e 45*15 
SIWJ a f5?F^5-*lf^ ^st®? 

^:5, ^1 CS|Vf^¥ •f^ftC'ifif C^ 

>tf%! 5't5r CR5 45^ 

5Ffi?t? fT5f 

C^^fCT’iftC^I 4^ ^^5(1 9]®' 

5t?t«tfti®1r '5fk5ij 

ft? I 

«»l9|f1 *« ^*51 «fff^? ff^ftl 

cftf nrtc’f? *nfJ fvc5 ft5t? jfji? ^trf 
fC5 4^5 f5ji?ft??i nr^"tf^ sfsii:^ 
ftf?:? cwz^ I fRftl5i 

4 fis ^«rr?f 5?ic5 cjfc*i cm 

*51 ^\J^ f3C^ ntCfl 511 I 'eit^ts. 

4f}5 Jic^fsp «tt?^ §«.nt>r5rftf^ ’i(^c5?i 

^cf, m c«fcf fRftl5?r f«r ^1 c^ nr^w 


^C9i ^Umji *f5<rii if»r *rti 1 «it»i?i 

's ff f^ftw cfcar 4 I iff^t?»r fiflir 

5Rt!1 455 4? 'BTtfff ’ifillH ft«sr b-’S X >•*' 
CJf. f*r. «ff® CJTCft'Q I '«ff9 4f<f1 ftf 
f5tsi ^5^ f?j ft? cf, 4 I »ff^tf»f- 

51"^? 4?jg «rf9|fi ?® «ff?^ §«.*rtf5i 

f?t=?, 4fl5 f5&1 f f?ft« «ltf5T ^^*tt«r5f 

fft? I 4fl *tf«tf»f»r"^* 

4 f is '*5t«1f1 '« f Jtc*<ft® f Prft? 59j;jt^»|?r 

f?5t? f?t9! C?<n ?t? Cf, ^t*lf1 ffffta 

^t?? «F?®i fitt^t® ff^ftii 

fiitu ?“r '®«i I 

ifftf ff^f?t?i c*rtft® 
m ^ttf; «i<t«, cft? *r?Ktf c®f 

f??f? «rt9if 1 '«r^?i ?f%? f Pift? 

’TWI 4?^ nf®t?«f SfJT *ft? I ^ftiffl 

ff?ff? ?ff®m 5f^ cm «ftif?f 

n^t^C’ff *f^tt1f fnCf ff(ftir 455 «Tt9!f1 

ff^ft«fei ®t? «ittn »fjtc»r? ??T f?c? 

c?t^tii5®tc? 4fis ^?f «if®ifji ft? 

"iftcf I 4^ ??fcf «TfJifi fRft^fii? *rt8n 
(Range) ?9il c?c® ’fft? I ^5 fJf Jf^fjf 
fflft^ C<!tt? ft? «f??1 ?f%? ^9f 
cftf ^gr® f?i «tt»ifj fpift? cf'ti 
Cfff f?t<Cf ^r®aF? f??t? 5fJf? f 

?fl^: 5t»r <£ft« f?, fff ftfet 
fptft? cfcar 5tf[-2ftft ft? fttf ^*1®: 
fPfft? f^fit? f?f cftf I ^t»if1 'Q f?^ 
ffifi c«rt?t?? nKf j fifft?®: 4?tc?^ i 
«f?sF®: 4?ft5f ?«ii c?c® *rrt? c?, 
*t?ti<? t? f Jtcft® ?ftr? c-rt?? f 5<ftf 

nt??Hf?f *f?t<f?ft?cfti?^f-f? 
fjtcft® ?ftr? c-ft?c?? 
^n? «tt??i 4f^ f?t"f? ?f? ?t?tc?f»f 
Cf?l 



wm's fw»r [ H tj { 


^fsr i^cwtf, c’f'ef^j ^*f, «rifj|^: 

^Pr^tiT *r^<rji sfr '« 

wtwt® 5t»T I 

5?Mll|=r, c»f 
5nf, fv\ 5it I 

c^'r, otfim 

c^iaf ^liz^i^ ?ppi^t<r 9if^i:=^?r »rt*ft?i^: 

5t^ ’ft^r !ii I CTO 

C^t=T TO 

3T^^tc^?r ^Z9[ ^isf^ «ft<!ff^¥ 

CTO nf^m ^t*if^¥ 

’tf^c^’lir ‘flc’i c»Ht®^ 

c^^rtc^i^r c^, ?if%a ^m\* c*rN¥ 
•fTfflfiBa c^«r ^1 ^zi^ to ^zw 'fl^- 

cnti=i!if^t»i ^?»rtcii St’T «rt« 

X C^«(ftfll C^t^I *fTfC<? 5l«IJ '«lf^i?3l 

^tc^il ^f, TO fsifs ^Jti'rr® ^3f^i 

^f5i> TO I 

I=r„ e'®’' 

a ^tPlISt’f C*tt3J‘l-'®*rtf (Absorp¬ 

tion cocflBcient) ^»i1 I ^FJtWt® 

^i^Z^ cTO 

*’fjtc‘irt® «tTK«5? 

W*! ^^C»I 

cflf^TO?! c’lc^c'Q 

TO» ’FJt^'^tt® ?lf«? m I 


*f^1cflfti c^cis ««|5 ?itfH 

m «Jttc^, TO n^tzii cro »«i 
5it!r 1^ I ’9t5, *nrtc<?i 

C-lt^*| ^>1^1 ^ a-w TO'® C«Ri? 

c^^ I cm 

«lTt53pl^?TOfl CH'Nl-'^'Ttf C^l 
^jtqfNf^?ttsiw CTO c-(t^‘r-’?'*i^i ^tw« 
c^*?^; c*it^‘l-'®*ft'r ^ti'« ^ I 

5r?i^?i*if5 c^i^t'^ mK c^’Ftwg 
TO «r*itti's ^1 

a“?j 3[t=r cm'^ nf^c^cn? (^jtr‘«rt® 

m, CTO5 
’ItKIS? c^<f c!J'«?i 

TOtsf^r, 5?jTOt® ’Fpff 
c*itd?r ottc’F I 

’PW C5i'«?l 

TO *ft^l ^13*1, C?^ CTO c^, 3fltcTO 

nfk3?f TO ’fW *fTt:<3 

C*ft3‘f*'9*ltT aTO I 3^C3t® 
3ftr3 C-rt3*l >1"^# C«13tC^3 ‘®3 C*^t3*l 
(Mass absorption law) f3C"f3 
^3»3<3[< <fl3tt3 ^f«i5 §c«r«r ^3i:^ 

TO^i t5 ^2rt»rf«r^ to ^ii 

^5t5 I C9ITO^3 ^f«i5 l[I«¥ 

'ii^c’?, cTO TOc<fl ^JTOtwsftr c-tM- 
TO 3TO3 TO I 

^if^3 ^9IT C»lt^tli8TO3 « 

<<ITO^t*13l cn »[3 afjBqTO »IC3T 

1 

^3C315(11 





C<!fJ^ «t^tf 

nftfs^ C^911) 5ft!?n? 

cs^isfjf^cflir ^ir<fT '«f3r^ C5?^^c*f 

I ^?t<r ^«r *ft«^ii jji 

c’R«!'8 ^'NltfV ?it*iti«i '« 51^1- 

*ft«?i I ^^>itc=r «f5fq^ 
5?[5F, ^Sf^, ^t^- 

c^?hr -sr^n^c? ^tgr«r 

OT^ ^rtlfl tflf 

»Rsi?r 'sitit^ 

^?1 Marking nut 

^tiic^5i >rr?rf?« f?*it«!rf5i ^Tf 4c?c"r~ 
4*i5r fV. ^ '8iW*[ 'St'ff^ ’?tt=r ^^5 m i 
sTt«ft?*f^i ^taftfaatn, 

cal^f5f^it»! fia’ja 

*ff?[*itc*r cT«rj ^tfi ca-r §55 
51 (4ta ^<i'3» ) I ^>T?r a< 

jfJift® I *faf '6 

'Biar^t’r cnw^ta'e <jk«fn ^ 

5^3ft® I ^ q5l, CWpTC^ 

«Trq’5^ sj^.fnc'oa ’«rtff«rafq^—Jin?*!, 
^n, '« wt^i-sitrfa 1 «ftq5 

‘fla? w 

«itc^; cq^ ftar^at qfa 1 
’Fiqa aq ct«a<, qtf^w ’^trqi ai 1 cq-^q 
qtiq ntOE qa f®cqqa-wtwta^ 
qftq q»q ntt«Fi ntcia qffrf 45 a 
at:? I ‘flt 4tJi ^aai ?tqa aq ana 


qffatq gq?qi (Erruption), (Ulcer) 
«aa^ at^-qfaa ^fqi (Swelling) fe«,qt?q 

?fac^ atca a^ai I51 ^5 qtaat:q qt?t5t?i 
?fac^ aa I ^aq fV, ^gft®? ^?^cq naq 
?fa:q ai a:?a ^cqa at'eai qtf^cq q?q 
qq“l c?ai ata ?aq« ai aa:aa q^ae 
4 ?tq nta 1 ?ta:a^ cqft? wlw? 
faat^s* ?q afqai acq?jai f?i 4 ff^a 
fafsia a5^~ca:55 ?cqa «itii 
at aq faat^, cqcf^ lata ?qa? ^a 
'6 q«! .aa^ qaci^ ^t«n ata qi 1 
^rtac^qqtc^ lai ^sit^? at^ 4ta« aq 
qt:qqfiif5«i ^tata aaialc^ 
qt<? nfasa 'a '®a- 4 ?tq? qtcaa tara 
?ai atq; aai—qfaaa-^K? ata ^aqa^ar 
q^^aa 4 cacq 4:^1 afqai; ^^qft4 
lata acq acal ^^q a^'jttq; ataas? 
4<t«* lata ?t:i 4 ga 'qtii «tt:q aPtai 
cq?qat< alqtaj 1 '®a- 4 ?H? ata 4??a 
4<t^ q':«t«.nta?; at^tft 'q^t'. 'qtaat^- 

atq? (Enemy of Rheumatism)} ?faa 

q<t«. ajtfaa ffqttaM?; 

qrftfa^-q’fwtm ai^fa^qa-, cnt?- 
?<s—afqi fe«.ntaq ?cai lata hwtfa? 

ata—Scmicarpus anacardium, Linn, 
qa^ I^W«?f ata—Marking nut I 

lata ?tqa f^^a ca ^^qaqq aqtq 
qtil at:?, astatl f6f?«.qt:«f ajaq^ 
alai at:? I f?? ca:a^ tata 
ajaata qa faatq? q:a, cq:a5 araatwa 







Cit<f5I I 

cit«rJ? f^?*i c^®rt'« 

's ^ uiJpiiir 

ofw 'ilw c?t^ ^tiSii '®t’«t^i 
C^Jlt'O^ ®ti^^ «rl»i f^sftlfll ?itf^^t9 *r3 
5^91 »J^C»l« C*^tf^^ ^9 I 
m ntc9 c9, c^^t9 'sitiN ’r'>~^c4 

91 «r9Jtc9 9Pr 

^tc»l C=l9t<1tf« ®tC99 m nt^, 
C9\^9FtC^ 9J9^t9 5fltf9C9'»I 

9tf^C»I Cirt9^ ^'691 9t9l 

C9t9 «ff^l99^9iC*r 

’1*fJ 9f91 9t9 I 

'®13T’^9 'Sit^^c^vf 

9f9 9C«tt*r5ja'^tC9 c-lt«f^ ^f99l «fC9tn 
9'91 ^9, «i^c^9 grt9 

^t9 49^ 9? f^»ft9T C9t5f «ltC9r«Tr 9fC9 I 
C9 99^1 %A '»ltCf, ^t^t9 

^8i9«r>fCf «rtic^if-fR5 m 9t9tcf c9, 
tfl 9^9 '« 99l9, §9*91^, 

C1I99F, f9ntftC« 9?9 99 <Sf«rl99f, '8l%9t99f, 
njS99, 9t^, « f*l^9t-l9f I 

^91 ^ (Leprosy), wj4 (Piles), 
(Chronic diarrhoea), 'sit^t^ (Flatu¬ 
lence), C9t^ (Swelling), *S59 (Fever), ffs 
(Helminthic and bacterial disorders), 
^91 (Aphrodisiac), (Nutrient and 
developer), (Hair tonic) ^i!9* ^99 
C9tn-ftC-l9^tC9 fl^9l-f9^fiaff9^ (Sple- 
nomegalia), fti 9 (Leucoderma) 

C9tcn 9J9^« 99 1 C-tt5l1 9t9 C9, 9# 
C9tC9 (Cancer) c^^B|i59 9J99tC99 
§*rt9tf5r5l 9"9C^ 9'22|f« ^t9C969 99 

nc99*ri cflar 9 ^ 9991 5fiit^i9 

9jt*l^®tl9 9f9« <9^ C«99rfS9 99 C9TC9 


«ft9tt99 ^019 C991 9t9, f9« 9919^ 

99t99tl’^ (Rejuvinator) «i|9^ ^a|iC® 

'«1'4 "« f99t^ ^^tf99 9^9t99 

9I99tC99 ^91 f9C*l9«tl9 

9t9tt9. «rt9^ <il^ C9^im 

9I99tt99 §^ei9 ^t:9 I C'39W-'«‘fttl*l 

99(9'® 9'®9t99**t9 •t1"5t^T <*19- 

9^t9 9T99t9 9t^t'« 9t9, 9tH '« '«lt99t^ 
C9ttn 9J99tl99 ^lSl«r C991 9t9 I 

C9t’t9?C9 ^9t9 9J99t9 9t^'« 
9t*99^1 C9tt9 (Pulmonary Tuberculosis) 
9J99t9 991 9t9 f99l, ^tC^II- 

9919 'SI?F^9 ^999^ I 9^9tC9 

C9, '«ltli:^t99 9C^ ^^1 ff9'9l C9^ai 
ff9 it9f9 9t9l 1^1 '«ii39 ffJi (Worms) 
>49^ 9t‘5f3J 5[«t99t^ C9tC9Mt99 

(Pathogenic bacteria) 99rt|i;® 
*ltC9 I 9199 '»rt9Cft9 9^9f, 99®? 99 

f f99 feca9 C99j 9t9 I ^9l 9C9 99l 
^|C9 91 C9, l^tC® ^k9tC99 ^1*91191*19 
-if^ «l1t9 9f^9l^ ^91 ^^C9lC’f f9in9 
9l^99t I nl"5f*5T 9^l99lft '« 9911 
C9lC?l9 ft^ll ^®i:9l ‘Acid fast’ C*fltl9 
^194® 'il9^ ^?191 9^91^1*1 5199^ « C?f9C^ 
(Rod shaped)! <<1 9l9r*rt 
1^1 'SIC9V%9 9C9 99 91 C9, t^C9l:’r 99»l 
9J9?5^ ^g|t«C99 91991-19, ^n, 

99199 «l^f^ ^*1 9lf99l9 9CS1 19 I 9^1t9lrn 
9J9?l9 9^191 ^9»1 nl'69l 9l^C^ n1C9 I 
«|519^: 991 9t^C^ *f1C9 C9, 99l9- 

9ll<^91^9^19 9l^l9 «rr9lr9 (9(f^, 
n^9 ^9, 991^^ <419^ ^9l9SC99 9^1^99 
f*iart*l «!««) 9J9919 9l9f9l(99 9f«n9 
*lf99lW ‘4199'« «J1^9i*t '991 9l9 

C9, af^99 99l1t9l^9 £9199*1 9J9919J 



a 3 «rcfrH 


=11 ‘♦t^’ht c^^»wtar 
^t*3Jl’ <Pf^^ ^ I 

Jit« ^twti:nT5 
5F51 ^1 =rtl I 

^f^n? (19 ®f=i) 

99ltt9t^9 

<2rc9N 191 99 1 ^9tr'r9 ’rit»i9^ «r9l=r 
% It’lll, ^9t9t»9J, 49^ nfn '« 
«W I *ill9f5f C9t^9 <af9?^ fl9i, 9ti5l 
99f9tl9^|B« '^3lC9'e sjtC’f '«lt=l1 =1^9 ft®! 
=11 I C9l^9 3T1»{ 

It^tl ntlflK (Oedema feet) fl^l I 
19 W=I CSt^Cl 41 =T^t9 91^95 f^5f sit=T 
lt»!*f^ ^gft^l i*.« ^jt*f 9tc^ 

«»<snt=f C9tn*l9 99^t9®i's c'B^i-^rR^^i 
^C9b5^1 lf99l 9t'Q9t=r 99 I IsitlC^I C99I 
9t9, bl9 ^=1 C9t^ 

im 9tc^ ^ 9^9tll, ^Jill f9C-f9^tC9 

^fl4t« 9^9t:i, 4-119^9^9151, 

lf9a?1 9^9151 499 9'S! n?1lt9 591599 
5H*^fllBl 919 (Sedimentation rate) 
»r5lt9191«tC9 9tf99l ^111991511 9t9t9 
49?1 C9t9 959 ^1=11 9^9 9^t^fl9 91, ^t9l 
^19^19*159 ^1199151 I ^99 Bf9 
591^9 5|r9J 41 W599 1591 f?9 5995=19 99 
9'5' ^9'=15=I9 9^^ 9«9t9 « llPT 

9t«9t9 49^ 9q9ii iSftq? 5ftt!r 


591*11 (9t?1 151599 9r599 lt9l 59^ '« 
=tlf9519 C59 9lf95=r 5l9 f95=l^ 4-tf9^ 19 ) 
4lH 9l'«9l9 4^ f5fl9.9l 91 lf99l 
59€91 ll9lfl9I ifl'e Illl9'6 ltll9'e 
9515 4959 91* ^n'99 ifl 9lt591'6 §11 
45919 lf951 9lfl59 *159 HH 91 1^91 
9l9 I 9lll 1^1, 4| 19 W=1 591^9 %99 
4591599 19ll9 ^5-19 bl9l'Sl91 951 
99^ ^1-114? 991 91^51 *1159 I 

^nf9f^f9i5 1«111CS19 *lf954fl5i5 
'11919 191 '1911 951 59, 59 lfl*9 9-f9i5t 
1^91 *fftl1*f993l1 191 1^9lfll, llll ^9 
^59^^1 951 I '®59 *f9tl1-f993ll9 9t9J59 
Ill9 9^1459l’1-9l3l 11519 511^^^ f95-t9- 
15159 iKlfl 'l^-r, ^tll fl9 lf99l 1^5^ 
1^59 I 119*1 9fai1 f95-t9i5; Illll*1 'Br»5l9 
l-ll ^fliS '4195^9-1155 *lf9ll9®l59 ^19 
951 9fl9l 959 19 1 ^159^ 4H1 191 
9l9 59, ^1^f91 f9®t991® 4^1|-f993ll9 
9lll59J 5914 19^9 999^ ll51 99l99 
l<f591*l 49^ '4195^9 9«119fft 59l»r f99l9*i 
'« f5fl<.9t9 1191 51599*11 bllthi 5151 
195*51 99!l59l5>l9 1959^9 Hl^l 1^5*5 
41%® 1191 fl|9la|f94599 ll9*l 1^59 91 I 
911591519 4131*95*19 f9151 ®?r1®519 
9T9lt9 4lfS 5®i 3 'S 45 rill59 1*11 
1^919 151991 f9®1l 41811 951 9fl9lt 
959 19 I* 


* n1t®t5[9 941-l1ll1i5l519 5911^599 ®lJlf9 9^4l '9 491 411519 419f® 9l5=i9 
45 lp5991 4911599 4l5T f9®11 49t 11ll9 -^llfll 4l4l 9 4159lf^®l9 4^ 491 5191 
459 1^9151 54^ 199 'll! ^919594919 111 9111951 4llf91 959l9 4l9ll I 51911 







^®i=[ (Gallaxy) I 

’It? «lt<t? 

( ilrV^—^988 ) nc^, Sl^a[-i^n«' 

»it«it?*r'«tr? c^tis ’T^'® I 

'ilf’f c^tlB c^tlS f?'s(g’5t:'Q? 

«rt? 

>it?tc?i nta 

*trF ^tSFt? Cfti5 5C?'8 ^t? ^1^- 

-i^ fir>ftr?i5 cftl5 

Ji«Fai cnwc^i ‘fl? *fc5'e c? 

^tti, 'Si c^ wtc^i ? 

'sai?t? *rt?1 (Giber’s Paradox)— 

^ c?*ft 51?—’Tt’ii 

'891?t? (iUb—ibS.) w 

C?, *l9t?^tC"f a|s’l??'?t’f 
Cnt»1¥ C^t?t? ’I'® ftw 

«ittii I w n? *r? ?f5 c’ft®!^? 

^t?t? f?nD« (Inverse 

Square Law) ?l*t*i5|tai1 

^t? ??5?? ?I^? 

^tPT, ^t?t? C?C? ?t? 

^\m 1 ^’itn'5 ’i’p^ 

?C? 511 ?— 


'Bill fiftKfl «ft«fi 

5|?W 'BltWtlp5f ^ I 

^twt? 

•iif^i c*(t&i Bi?«ft« ?c»i8 cn? *lff 
'?c*r c’f\?t?, «(t?tpr? 

«ir?¥ ^?t^i I 

*1^ 

c?, 5iti? «itsitc*r? 51^5-^’t^ 
^t^^l *i?tf?'? ^f?fl I 'st^ 

c’iz^ ^twi ^t5i?i 

ntf?l IN '«*i?t? ?>i >r*iWc5r 

'flt c? <2r?t»r, 'SI ?J< ?c*ii 

f?^-r -f'st^? ^55it?, ??5i Jits? 

f^s? frc? CSC? c?<r:9ii c?, ^t»itc?? 
a?nc®? n?ntc?« ^twi 'sf’iw i 

5pft?i ^tc?i m% c^ c? 

51? ?5-q:5ti:?i? ^^fc'®? «itt*il 
iilCJf C't^ft? f^, ■aiWtf? 

c^ffi «r?5rt:i 'sti 
^C'Sl «[t^H ^'S ^f^?t5T ’ll I 
c? nr?*(t*i «itc«ii 'flC’T’rc?, '®tc'5« ?ti:«? 
4'5^i ?«iri fef®'® ft«i ’ll I 
Blt?I (Red Shift)— 

'esi?t?nt?t? ’rr^?w fe'S? *ft'e?1 C’Ri 
5|ftt»i I ^ ?ni *wai' 

erne's? «rfr»it? ?<c?<rt? ®it»i ?C8? ftcf 

^l'® f’lw c^fi 
Cft^l CWJtf®f?Wf^ «, *f<f c?c? 
«itJf?t? ’i’lf c'®^ « 



<t»fj TR in I rr ^ ^ ^<ra<ft«f3i IIM TO, fir:, 

, 7 ; ;;;; ^^' ,w 

^cntTjfir, rttfifSi CTO ca .n ^ ’" ’’W-W 

mnfw ^fSwit, irt, ’’” 

«<ft» w ^pr® iicS I ft, „■»„ r 7 ' 

« rm? w cm C<ft cn. 4^ fliipTfe, 7 

^ ^Wm c^ciR J r„ 7'"® f ® fiit. 

®<i=i ,,, ^ft, ,n, ibtr, «, ■«*' ’’Rwi^ 

W<r,T ft. Jtcni ,W:,,^ TO TO I ftc* 

W «rm* TO I TO) cnn-=i*,-, J ^ "'«'’ 

c«* ftfj j;77 ’t ^’■^'• 7 ^’ 

nft* „, cT*i7tcr 7* r *"'*■ '''''*’"''®’ 

.**-**:*, mX'"" 

**, w4fi*t!^trvr"’7’"" ”’ '** 

'iftftn ft:* eS ,7 *" ^ * •'ftc’i* ”'='»» »rtt*ift-ii<) p* :|ftn 

». «*«irs, '.^.r r *•<"»" ™«. ■" ™ 


I ^f^sf^R-W’fc^w sic«fj «rtJitc?f Tf^ 
C5II tf^®i 

c^fs «f^ cw'Q ^.. 

^t^*i c^c»f frc? '«rt>rcf 1 ft f 
’rw >rc«f 


• • • * *>« I 

^ 

^fC^T, ftj¥ 

f^'ff ^tf I ^,jrjgj 

’TW^I ^S| 5|lg^ ;^Jf— 
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C^l'^ '8Tt»f^ C^a? 

4'®^ «itcjr cir, ^1 ifcy« 

»rf?i «FNrt 5111 

Fc»[, u5^4[i c^, 

i 

‘flC'® iiC5r c^, «rtiitm 

^<»ii ar^*r N^tf^cts 
C^W I '^W Cft^T 5?’fi5-!SflfV 

(?) f^>si»#tf^ «t<r 

^i®c*tiiW5«c^c?, ^ts-N jf^- 

ft:^3C¥W?TOi «r^ii^ c^Pt^T 

c^ar C5it I 

f^lrt^r ^?l*f-C*Ft=T 5?^ai-^?rC^5 
1??c^ 'i^*f*js«i-c5^»r f^ncf 

«tn R ^tnv9i *it«iii ^1 
sfvcai® »i*it5r, !i*ri ^ 

iP^^Ma ilt:T ^C9I1 - - --C>fC«P'«- 

i SX ^0-*“' 

^5, ^ta 

1^ 1 'aita'H 'G 

*fat«f-fawt^ai ^t^itraa sf^ic^a 
Wia fiife&at*r n(c^ atata ?ta « 
C5>wfea ^^cafaata at^ ^nta 
aata ^t»i c?R faata aFiajia ca, aaa 

f^a aataw a^caaG ca^ I ^t^ata^ Jpa^ 

fa<a f5rca fa-aa^ can g faa atnata 
k.’atc^ ‘aafei a'? aa^caa ^ aca cnciii 
^t^fa^ ^ -1%-tt^ ac®a atai 

ftal^ata -f® capt{5 ntacaf ica Gra^® 
5aa< (Hydra) an'(a-aR««tL«I (Cluster 
of Gallaxies) caGai ^aif, caatca njta- 
^f^at'ofaa i^gjS ata «if®aara ^ awl 
>naa^cai aata^a fa^'a^tca arf® 


a®#®ta nen a<caat*r^«5a ntagif®a 
ataii caa ^ca ®njita ^a aWnr >4i^ 
aa'ain.wa ^naaa-can cac^c^a «»•,•••. 
ffcatfa^ta caa aai niai i 4w ^aacG 
nf®can ftrea aatn ’Pca ^a^n >!Fa¥ ai farta 
aaa ca at® aatna ana ntGal cna. ®l atai 
fan catn at^caa Ginntft i 

(Super dense theory)— 
at® aataw ana Gftcn fan^f® arn nata 
Grf® m afaaa ^tanta antfarta a^- 
nataa^a aaa «ff® aa*^|® ^ranta afat^ 
c^ca fna, ®aa facas aaa fna ^fcaa aacaa 
cacaG liin-a’ ntarta aataw '®‘i ca^ i ca^ 
aacaitf® aaca^fa^ta ntca ^n-a’ cntl8 
^a aaK nta^ta nac®i i caca •antaa 
enta 4n GpMt® ntac*i. nrtcata nrajata 
Gratia sfsG facaftam nca ca ^taa 
a?n ncai, ®ta caa -GftafG Gf^jtn® acacn i 
apatn® 'Staacaa ana antfarta aaa snaa: 
nra wcaa aacaa cntl5 cntlS ®tcna Jin 
ntnta ®t:n ^t^tcai (aaa a«a®: 
®aa an^-nne®® nl^a ^sai acai i 
Gf^aa®'? Ginatca ata^a aaFa-afnena 
aaa ata^a ^pan cacnca fngfei na, ®ta 
afapa ana afca Gfiatcaa ^rna, ata aaa ncai 
na antaw ana i 

Gjt^afet^a fan—antra«t?t ^t^alt^caa 
(jb-R—) anta aaaata ntai, ^ta 
faart® G(tcafaFn®i ®c^ fantntcaa a^®ta 
GitfHta I aaF®l «rnta -catneatan 
G ficatntatan i catneatan aap®i f«®caa 
farn ^tnttai—caaa ^nfei entatnta a^'ena 
n^caa I Gita f^ncatan aap®l ntai, ai 
aticaa facn c^n cncn-«aa nwi 
cat^ f^a n^ I ^ Gtfta' an- 



fR, } 






iicjc^ ^ap 

Tk, ^ STJl^l Jfsfgjsj 

C^tw C^rNr^V ^|5J ?Tt»Ttrif1r «f;r 

’icf 

^trsr <«! iff? ?jr 

^lT?r f^-^^tCiTfl 

*IVi?-W?fC«W 

c^. law VR 5?,,I, 

ftea |Rf *ftcEif, ^ ^tra? c^?|-- 

catfar ?i %af5fc,ta^, 

^ ^-?atna a^p^a-^rirrsa laa jft^- 

, ^tca ^<f I 

at’raatiflta c?ra %a^i) 

aiifa ^tiaa faa 5r"*ic;^ cat^llS 

ata^n sFai uz^ 

ata:^ aca ca, laaa ca aa ^a«» caaf?, 
fa«f»i 9?a I 

afaa'^a uifa c?fc^ i 

wtaffa-naN’-nfa^ta^ ^t^altlraa ac^, 
catnratasF aaF^f? 

aatfaif f^affe catac^a a^ ^ataar 'q ^tv~ 
a>a m awil ^ttalt^^aa fa>^ 
aa ac^, ajtata" c^tf5 

^t:»itar-a< at^«i i ‘^fata atcar «Tala’~«a| 
^tlaltta fara 

a^ta S^>r f^^fa»ira aa'ai «iia at*i 
f?v caw irf? 

Tficaa caaw *ftca—^ca <iia ^z^ ca^ffB ca^tfe 
aia ^raaa ^ac^ ata i 

«^ata\ aatftw if5 »rfe 
’ftw ^ca—laalS i{c»n ^fefecaa aata>^ afes, 
ai fawa a?^aa ajarti^atf^^, ^ta <iifjs 
W) «rr^ah^a aiTarNf^^ af^ 
(Ga<w-agh ai lawa »rat?atf«f i 4 ^ 


faaf^^afe aff'e cahwac^a caata la^ 
’aa (G/<v-o), ^s?r a^-arnwa 
^afa^/^w .<i}| apaaa'ataarra ^at^ilai 
'atla&t^a ^ta «ff a « ajafataa 

aca ca faa aaai affacjR, caatra 
^ta faafft af^t 'e fa^caa 'ataffa> a%— 
3 Tata aca enw I f^ta^ 

af^a aa^ta a^a' 'at^alt^a m ftf^- 
(Equilibrium) at® fcaw I af? 

c^ata ?Ftaca ^f^a^a facia a^ata ^ca 
ata, ®ra 'aw# af®* 5ta atca 1 fifi 
faasacaa- 4f<5tca facia f^taa ?w ara 
'fla^ faatacia aci facia aarf^a^^a 
f®®aata ^aa ff% atca, ata a'ca 
apatn® i^a ica faala aaa ica tJca; 
'®f1t«> fai ^®i^c® cac'?! 5aca 1 arfata 
afa cata ataca «rf^afet|caa faf^a 
^cia a^afa cac? ata, ®ca uiw ataj al 
^a atca ^a^ fafe&caa ^ta# apa-r: 
c^taata ica facia (?aacf tsa a^tca f 

f%i Icaaatitcaa ilcai'cia aitacia 
aw «rt 9 altla fai aiKatca aif® an 
¥ac®aj1 ac^iii ^5 nl aa, u?| ^ti? 
aaffacla «ff«aaa a^ata^ cit»icafa 
nw fage®! a®a aa 1 

^ fa^ta fai—(iia fag aca <acaa 
aajtc^a c^jtf®c 1 ^ atlc®caa waita® 
f® (ina—>j»'S 8 ) I n^a- 
^tla facia a® f® fa&tcaa faw aaran 
catefe^ % ?Fca ca^, aa^ #aaa'afa 
fai# nfea 45^ fapata ^a«a aia 
fanacia ica f® ft^ta facia aaa ica 
^ta >ic 9 a cit^ (iica ftf^cacii ®tl 
^tta^caa w acai awata, ^ 



} '8r*f?r *fc^ f® wn^ 

^1 f® f^’sr 

c*ii5T R«! 5111 srfc^r, 

ftrsfff n ? 

511® 'Bltsin^f^l 

swc^ ^fs '«ft5fi f^’5i-®ta ^ii^iB «it|^- 

Itlc5i3, ^*riil3 f® f5i^ti:?i?ii ^9 

C5ftsr *1*15 '8it^5?ltt;i f^'st 

^t5jtr*f?i 5it55i ^ I ®t?i*r?i «r5'«s 

f^inft?C‘t?i 5ftsj c^5if^ si^tf^nr ap5itif^ 

»i«|Jltf3® C®5lf^ ®t?f ^51T'« 

afjjn: ^t^’\ <i|?r^ jic^f j^zw ^1 f® 

to iflto C 5 t?!l 5 T^S[tR 

'iit5i?il 'fli ^ 5itc^ c^t'Jtt'e 

'il5r\ C^FtfS C’FtiS *\a f® 

^ ^ cnkf 5rt^ I i^- 

?«f'5|t5T C5I ^t5ltC5r? ^1»f, ®t3 

'fif^t'r® C51J?I I « c^jjg ?C3 5F^1 

?itPfi;® 5i^i3*wnr®ir c^tfS 'sitwt^- 

^ Sl-QCST, J>8 C^tl5 

fe®? ai'Stfft, ><1. c^tfS ?pi 

^f 5 -| SI'S:®! 

^^tapw «rf^ C*It^'S 1«s !»«••, ^'08«o, 

^8**» 5(t^s^ C5i:9f'5rt*ito af5t^ ^ 

’ll? ^\zw I 

(Steady State Theory)— 

ftcnrt 5 FPI ^s^^ 

C5(csr fsir® «it?t»i5( 

^t51 'S ^>*lt’f C’tt^ I ^till 4^C5ltt’f 
^«»|5r c^r, to?i c^ (;^t*i '«r^r® 


« f^wl*i [ ^-1 5 T^W 

c^5i5iiB %, ^^*itc5t ®tl ^ciE ®f^?ic®'e 

®t^ I 5i^a[-ifftt^s 

®1 Cilt«f ^Cfl l^®t’J^l ’ISFt? WIF 

‘fli 5 ^ ?rB®-f5[®t4l5 iic® f!r®T ii^sj 
'« ^^< 1 ® <j^C5?1 5i?Fi|f-igf»ti:;5? "^C*! 

=i^5T af?tc®i rTC*f I 'e 

cntt^ *T5l^!1 F» 1 C® ^FCt5f®1 C^iftF « 
^ VI, ‘flC® ^tnf® <ft ®1 

JTt '^'6 "Sit? «q^ CFTtf®t^®t C^® ^t?9I ’I'Ot- 
5TCF C’lt’t %? ^t^5}|t|c5l9 *ft«fH*l 
'Bitcnf^^®i ®c^5f csi^PiF 

Sft«(;i (i|^ «('Q5r 

^C?|5f I ^ *I<>ntf^® 

®r^ 5T?*rf 5f5ji3j-Bf?fc^5 ^i5TtRF 

ff J(^, C5IC?5 

f^t*sl f^f®t 5i?}!aj-\9fn^ »?|l , cmfj 

5i^'9fi!?[ 5?if5r ??c® *rtt?f 5fi I till CTO 
TO cf<fi cncf, 5i5F3r-®rnc®<f »r?’n?®i 

f^St—» 8 lr 3 ftC 5 I 5 F 5 r SftfFSr 
C3fjtf®f^53t#t C«ft»I ® 'Bft»l^t§ t. 

ftcs^'T Fw f^fji® m Cf'»rt9i5r c^, ®i 
®n,9itcas *it»i <itosi 'Bic’i’Ft® €•% c^nt 
*lt®ll FtC ?1 FtC^I 5|C^ 5Hfti8?t’tf®F ^f»i- 
^«ii 'Bftc^itF f^a*i <11^ «jf®fi<8« ?it®s5i 
«lt®t?r Ft?*! I f%l iflC® ifl® ^ftfF *ffi5lt‘l 
TOtFJf C^. ®1 ItFt? SR-Jf 

?9F®-iSF’f:®? ’JFSitCJlIl tfl^-n’ '©< 1 , ?n iiftto 
^5rti<?r 51^51 © f^'sl^twa 5|t*MFtt^® 

I ®tft'p1 W ©Ctf 
«I^f^® 5T^ 5f^-Fn^ «IF^ ?lF5f »lt9{ C5f<rtl 
511, ®<r5r JT^CF^ ’i»ii c^c® *rtc5 c^, 4^1 

5111 1 
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c^rjtf^f^arf^ c® ^ f5r®^ 

carftfl sjspi^'arn:®? f®®C9 c^'®Pi 
c»r^c^ flCTCf srg? nit*T ^Pr^ta oi^ 

'5rt5 C3!t?t 

^t»It 9 lt 5 ! ®N«Ftf ( *r’ 355 !*T=T*^ ) 
W. ^p!-’iTt*r ^f^«i I 

«f?t*i ®t5^tc?a c>f«rf5f5Ft9 

’Sf^- 

?c»i ’it«ftiii®tc^ 

’R®! ^art? ‘«rtr^ i W’tt® 

^t?i:HC3iw ®t?i^i ®<t^ 

'®r®tc’f c>T^tcsr c^t=r ®t5it?i 

^11 mm 'Q 

^*r3®t^t3 5i^®-5^5tc® 'srPff®^ 9if9i 

^1X911 ctf^c® cnCSf^CeiJT, 

n^C?[9fC*r9 sFtaf 

^'Qj^tff®? arm® Ppf c’r 5f’s{5 c?m® 
=11 cmw ^t=f I 4ft« »r*ii?ici 

^^f^® *fHtmfl aft^f arm®?? 

f®®c« «g; arffc®tr '8i®jf^^ 

a^r®! c^ ^t?r5Ttl% =l1f. 

4iJi f®f^ ^m® ntm9i=i I ^^*(tc=r «it*Ri 

m 9it9i ucsii ®t?r^f'R 

or^rf^, «ff®*tc9!' ®i «?c5f?p 
»it»i ®t?i=?tii »f^<rii 'BfrWf® c^'ft f^9i, 

’im jjjfljr 

<<15T^«fn c?ic^ I m«r 

5 ^^-arm®« <ill C^ aF*lf^^^=f, ®i fk^ mH- 

f^wtnwtn^ ^af®1—«rc=f¥ ’if^®r«« 
m® ai»s|^«f'*tt=1 fir»T?l‘l^»l®l af;i« ?(ft»i 
»fw 5»rc^ I 'Stm ^’Tt’T orcmf=r c’^, 
=f^ai-ar»ft®i csRarf^® 

*r% f^§^c=(ir ^f®^tn=v®i 


«rtir «»«• ’®*i, mw 

?18 afm®l1 ^’t’Tll‘1 C^’f ®tC?fl 
C?m^ (Escape velocity) ^tf^lT ^iT, ^ 
ml n?fTf 3 t^t 5 m'<r p cm^ fw w 
Tfy, cmsfl ^^tir c^t=r 

cn? c=i^( -arf® »r®^®t?r m^r 

f^nlt® ^<^51 4fatcn ^?sr =i’j'i5-afm®^ 
's ijaT f^^ir ma c?«fc® 
c*fX9!=T c^, =i9p2i-afm®? ’T^«rii ^3n? 
wcm ^t?r c««rc«F ^®Rx»r 

cm^ I f®f^ ^rusT 

c^, f^’^^t=r ?raF^t’r"n^ i 

^flt 5 'sisf® « 'sr^H I = 19 ^ 01 - 

mim f®f®c® m !«'? 

^cac^=i, ®1 f^^®^- 

m*r 'af!?^ftft nfs^®"=i>i^9i I ^3c*i 55'? 
f^<c!f f^t^i ^rcftafJi ?ac^ i 


nPic®^ =Tt?fcm 4 *itPf® m. 
n%?— 


()’=»<•>xi»“»'' [n'?*r^®i 

w].(i) 

mf t 5 JT cm^ >R 5 ’ 1 * 1=11 

nft® ' 2 r*it*i 


^ 1 = 1 ?= 


■:o 

(«) 


>'4 X 
( = 1=15 ) I 

(=R 5 )| 

^ c<ifc¥ '»rw *(5 a, 

f 5 r 5|5 5 C 5 tff ^5 »Itap 

aR-C m=t 5t5l ^=r^ =r5?t^X*l nm- 




iS 


^Njl iP 55 f- -- cm?® 55 C 91 f ^5 5 ^- 
i b- 


=lt=T ^55[ ^®K (Absolute temperature) 
C5 «•” C55 ^5, ®1 5tm5ir JfCflF Jf?f®<^<| 
^ ® « 5 {^ ^af cue? <J 1?^1 JfmW^ ^f’ftR’® 




[ «*l 




c^» »it«p f%g^i 

»^ 5 T ’jt?~^c' 5 rw ^*f m 

«Tt^ ^ I ^U\ ^Pl^f ^u^ 

I ’TW5( n^*!, '«iW?r 

^t*l I ^tc? 

f^«lt=^c^s *IC^, 

<(C« BSIt*! 5fl I ^Itf^i:^tfi?t9 
'si^ ®i: f>|. 

^»Piit5« '5?f fistful 

*itc^, ^sfij ^tniji-'«[t*ifs(f 
m I ®t3ni?i ^ 
nt?i1 I 

WteCJ)?! Wl^ Pl’^ 

»lt'9 ^3^51, 'siNtfl ^T3 '£fJI3^ I 
C3^si3 *1® n^aFCSf 
59\t^ «?tt¥£3 *l?tf3C’5(3 3Ttf f5i| « «rJT3«| I 
sj«3tir fiin ^iii=(l- 

'«l« «i:3 43*^1 f33t3 JI3tt 


■‘ii^»('® «, f 3 at^ ftt «rf^f^^ 

f3t»l C3cn »l«t»Tf3^ J?£*f I 

5lt5»Nf^C33 

3? c^Ftl ?pr 

35f3I-^<lC«3 ^3? *f<« ^t3tC33 4£>rt^ 

’tItWWa ft’pnt’ttW’B 3»» 
'BfWCtfS ^IS-rfe* «»«• C3Ftf5 
3Cl3« C3'?t «r3tf315 I <il3tl5f^ 

ftctS 39--(ll3n3 C3'®t3-?3?l’PC*r3 

-sit^tC^S ^@3 C"t3 ^3t5 C3 «l"nl 
=f3'3-af?fC^3 JI3it3 *tt'a3l C»t£^, 

Wt31 3f3 C3, '^13 «tn33*l C3<f ^V>\\ '»rt£9lt3 
C3Cn3 I m *(£3'« <333 

3£3£^, 3tCTf3 C3?r '^tC*!til C3£»t3 
I f3fl 4CVf3 *ff3B3 3t?{3 C^t3 
*ftc3 311 -stl ^t3l ?«r3'« 

331 'Sl^^3 3T!?3 

3<tr^'^^tC3 'Blff^<s3f3, f3f^ 

^C <3 3 ® >$13 *lt?»r—NC’F art 3 i ;35 

^£3 I 


it^T'st^rpair 


^«f3 '6 f3a3£33 3t3l «tt^3 I 
«lt3t£33 £3£»f «rt«3 ^'Sfs '6 3J3^t£33 
f33£3 «r£3^ ffg^ apt3l 3t3 I ^38f'’t^1 
3 tf? C’tt'lt’T^ 'ert «£33 ^St 33 ^£ 3 %si 31 
fNrt^ ntfe5t£33 3|£3 f33£3 f3£3[^3in 

^3 3£3£1|—315»1£33 ^t3 §®t£3 

C»rt*lt*f 3f»1 f3£3 ^9lH3«f»1 3f£3 

3t3£^3l 3t8f^3t?f£33 3£3J 

31£*13 §n£3 C33£»13 bS9\i^ 


fsff 33 <il 3 > f«f 3 '®1 Jib'll? ^ 3 t£ 9131 £331 
£ 351 , 'SI 'SI^I^ 1^33133 < 33 ^ 3 taf^ 3 t?t ^£ 3 ? 
33£3 £3£3 | 

£3t3t3«fr« ^f5 f^f3£33 %3 £3-3^ 

«f59l3—•^£^1 (Otto) « 'Blt^S I 3£3 3t31 
33^13 £3, 5^3 3£3J' «r£^T 3£3£ll 

C3t3t£33 33133 £^9ll8 3C»Ij~^lJl I 

’»tt3 'B[t«3 3131,3*351 £^:»1 ^f3i:3 3t31 





c»rt»rt*r xm i ^fewtcn «f5»isf 

(cTi^ cFor) c^ I 
"spff «r^'5 ?c»t |8 

ftpfrtr ^?ii '« 

'®r^ 

^ aftnt^C'Til f^ 

ifTf? Out oF sight, out of mind- 
Unseen is insane- 

'StC'? '5’fW fife's 5f1 ^r9f ^t5 »IWI C?t^- 
apl5 ?iw ■^1 

«raf^ c^U 

CTf^Jf T1 =Ttr? 

Rwtsr»rsi® ftwn sjl ?cw 

I 

c^, 

^^-'8i<k c*r«n c^cai ^ ^c?i 

feic^ ’T^ sfPR 

Wl ?l*t^ JftPfft'SftW I 

C?<tl C’fl^ a, C5W? (Essential 
oil) «r?i*i « «i*taf 5?:3 ‘c»rc«r ^tt«i 

5 *ftiai 5’ I «r«N 

j[*n^?i, §^t>rw *1^ 

« Nitfr 

«fftm w ® ^l5*i 

^»it c^:® *ftw c^, ®t?i'r- 

« Cftsf '<lfl5 Jlfsi 

®® «®w?f 

mil, ^t«l '*i»it®J fw ’rti^ 

c®r»ff nf®f^ft i 

ntq f?r®i «t< 


«, ®r^ « c^t^r <*1 f^f^l *rNCf <fl®- 
OM ^i(fe *fpl*iti?i c®t»i? 

>i«M (!i^ jfji^tir c'fr® ®[«®: 

f^?r« cTC’t sfi f® ? ftff cn 
c^raie ^■hf ?n:f l c®*! 

®t»i ®«ii m ♦fc'p '*rt®c»i ntc?r ?lw f^f® 

!ii® ^tc®, nflrir? c^t^i 

•ifti^ nfistf^® ®«n, ®i ^»ii 

^c® *ftc? c®, ®tfl om 

I 

®g; f® ®t^ ? «9 cJi®^i c»r«i c®. 
> 4 ® C?W iil®K®^®’®tl»l® ’?'! ®^t^® 
®c«ii I ®ti®® »i®®t ®®t5 ®t® c®i:® 

I c® ®®f®c® f!i®tf®® 
?[t® (C®®® Enficurage, Chassis ^^iTf® 
®®f®® ®t?ii), ®t® ^?®c®® 

«nt®*i ® ®taitf®®T 

«rt« ^r®ii 

4 ®^ «ffl ?i 5 ®®^® 

®t®1 <«ft« «?Tt®®f^^cfe5l ®c®j c®® 
f®s ®t«®®J ®C5 ’*ttc®i ^W® ®5®f® 
lfft®®®t« 0 t®® (c®®®, c®^f^®, c®c|f^®t® 
^®t®) ^*fw® ??nc®® ®tartf®® m ®tc® i 

«rt®® « |®t1^® ®t^®T® ®®*i ‘^5" 
®Pb® ® Ifaw® 

wrt®® c®r^ c®H® « tntff:®® ®® 
«rt®®l ®i®c®c®l *jt^®t®^® 5®R c®r®i 

®tC® ®»11 Vi Balsamic 
note) ®p5® 5®r® C®W® C®^ 

®t*!®l®®®l 

®®-®tt®® fe®t®t® ®J®^® V^ 
c®i 5®^®! «rHi ®®i ®t® VI fe«.nT?® I 
^ ®®-®tw® ^*ft®t® vm ®’i®t® mw 



vs ^1 I f^^cai 

«f^?i nt'sui cnci c^, c^tH 

’T’l^ 

Vi, C»T«r95? »i^«Jri 
^*<ftfH c>it «rf^fetw 5 ‘ii^F^ttPr 
?acw, *r?i 

5»t*r, ^^r-ill, 5t*lt!lfj|^ 
(Constant), ^tc^r? ^lt*l, 

w, ^rsc?f 

’fl? ?t«f1 I *1^- 
^T<il c^“r 

^?9i nte^i ’f’*n i 

'ill ^iHtcii ^t^t’ir *1^- 

C^1 ^ill C’l’ttC^ 'St^l 

Vi '®lt«t*T I c«^^‘ 

carols I Vf^ 

cn^rtw fifatafsf ?:^c? 

^a >« I 

fsiatin? »ft^i a «rt^i 

i] at ata?ia, ai »faaat??tft 

c«f-r, ar^fetcaa m 
ajt’fta C3l I afta*i 

U9W sf'sta >[<tfa^ I faf^s 

aawa m*fj ^»iar ai ?taia^ csm 
aftai ^fa^ta i aai ataf, 'siits^f®- 

^lt®”4a a^ai i naataa ^{5 fentw waiS 
nt'sai ata—*tJtai*c^“t»i '"laai ^faa^ 
caias I faftafaa®? *tt'«al ca:^ *ftta 
•ftat^atail (Ex-palmarosa) '8|aal f^faa 
(Ex-pinene) cai^ I C^afa 

«iJtf*lt^^^a ^«sJr— acaa ®T cat^, c*tl6tc<aH, 
fife «iaai fifaa i ail at^ju ’ja? ’ja? 
fe^jraft^ ^aiaia aWa'® ®ta®aj awj^i 


fa(«T8< t a»n a^, »r^afl 

ca 's^ar'ia ft«rca facia aacaa ca feitata 
ajai 5 ® V* aataat ^ aja^® a«al fefS®; 
'siat's. catitcia cala f^al^ 
aR Rfcafaai (itatcatsfW®) aja^^s 
Vi atc^, ^ca aataat ®i ajaata ®ac® 
acai ^ fentta «ttat (caaa fnfaa 
cacaf) RfcaRai aja?ta aai aica ai ai 
511 feR® aai 'aa ataa '«if® aaii 

a^caa i^< laif® 'staifa® ai aci 
ata-fa«a aka i 

'i-^-c^tia 4a^ Dtc^'Sta afi srt^a 
?[aai «t^®aftci cait feltata ltd 
ai, facatfi, iitc®'9ta C3!t%a '®|5acaaF feltata 
'2fga 'iTtit^Ri (Alcohol) ai ^atata 
aatatd ^ajfi fit^® aa i 'madj^a 
feltatcaa a^a ^PsIS feitatcaa atcaa 
feaa atai ^afa^t^ faaa i 'flia 
Rarcaa caita w-a^tcia «rr® aara atai 
"if® 4catafa I ^ta*i ’ra'i aide's 'flat 

antia srata ^lai atca ai i %afaafa 
'crcacia ffeaata aia-ati—ai^ latlca. 
^a atci ‘fla^ aatf5«» 'it^faa, ac®aca i 
«f!«ra aiat^t ^a atai «ii^ i a‘ia ®aat 
a^<sia atai v* aaa it®t«fi ^»p v^ 
’Fta; affaa >iiaR lacat cifa 
lai cac^F dtitcna ^ ifaaf®® v^ 
call dc^ I 

«r®®aftci faaatcatir feitata«fia 
lat ca afia«s ®ai ^a—iiaa C’fta ^ii 
cat I aac^l ^Jtfafia, ^atfaa, cafi^- 
ckRra, at?, cafaFcatts^Jf cafi^a iT ^ ai 
^titcil faffacaa« ^fa ^fa ajaata acad i 
faara-atata f®®a afa c®ta arta? (caaa 
®tt*tatti icit. caaartfai caacartcat) ai 
ate?, ^ca la^ta aa—fka aT^l ai 



fe*rt?t!r'®f?i ;s^ i sT^jt 

(Water baih) 

^JTfniiJi? caf^, 

f^^rt’Tcir 

C9i^a?r^f fent?tc5i3 

ftafT^tfq <<UT^5 *Itaitft^j ^5c^| 

•fit? I «1 liicifi, 

'« gj® 

I 

iflJisr ®*ft?ti:sifl jjjtntc? 

*iftc^i ^tw*r5 
acstf ^«f:cqti^ (Precipitate) fesf^csrir 

I c^f^ C^:q?iqr«!r Cift^Jlfllf 

C«q 3^C«l f^af^fg 


^, 5 , 

sF^rsf'e '©>1 'fT^I Prccipitatc-'e 
f^af‘l“*ftcai? ^qpfcq ifirj ^ | 

’ijt^ft? *ffs^Tan" I suns 

cafitw ^} j 

5’2^5t5T I CW, 4^&f etfk ^Jft^l ^qj 
f*I^t^q I f8,q^^ (Lipstick) 

c? ^nv ^91 
’rmw %t^q 

cq niitg I 

=?5r<s ^®fa?r ?^f5q f^arc«f5 

c*r«ri f?cq5 qtf^, ^15 
f^CM c'f'swi c’fq :— 


(^) fSifafii ?if^ ^ 

(^1 ) <81^ « «rjfqc^t?q -ift:^, ^sc^ 

I 


Ri.COO 


H+HO 


•••R» -> HaO+Ri.COOR, 


^?r 

W '<"»t»«fcr fs-ns fipl,j ,)!„ (Trans-esterification) 

R,.COORj+R,.COOR. -t R, C00RI+R,.C00R, 


(*() 5^ « ^JtqC=?t^q 

c?Pi-'»utf»ffetq fe<,*rt?5r I 

(q) tm-^Jtfq&tfqfajq^ | 


cqtqtjT; 8f5?5q®tj^ fqwfqtj^n^tcq 

qf<f ti,,^ arr^{5 

qqqt^ttqi 

f fac’i-r ii5qtw ^jf i 


(8) ^tq®q §«sq^R I nt fqqrq 

fq^tfi^wtcq fersrcqq ^^q,, 

ifqi I 

iNtqw qqfq® 47 f^5t& cq«iq 
^^^q i^tstil *?$ 7cq, 4q 
«f^te qfqi-^MNHaf^ 4| qjMw 


sff^j 

^cqq 

‘'sqt^fq’) qt§5tq (William 
Arthur Poucher) I 4*? is?^ iir»> (jflffsif. 

^sfVjtqq, fqfsrqtff^ | 41^1^7 






’I'acsfii ff ^5f 

»fw ir=! cff*ik-«rr^itcjf fTi 

^^9 ft«F ’fCWSf I R?tC«lt1?r 

«(f^ m ’rtii 9^ 

99:aFr99 5Tt<(t9r*i9 

^91^91 (flt 3(SIC9 fk^ f-9%1 *fW f^twl 

9tSftC^ «l®Tt>I 9'r9fe«191 4^taf 

^it^PlSS'r *15 ^tfi 9^919 ^"H 9?n9i-f9®tC9 

'itt9' f9?8f^t9 «ltn*f ?t9 I 

*ft^5t9 ?C*i9 Peifuraes, Cosmetic 
and Soaps 9t9^ «lf® ’rt99'N 1J5C=f9 

9Bfir«11 9^t^ir’f^, 9*lt99»rf|t'« «f*ft99[ 

f9l*l9W, «ltC*ir9^t9 «l*F ^*p|Sf 

lt9l Ji’lltft'® (iJ5«8) 

(99^ f95f^ *i:9j f9:>iw^ 

«rjtr«*it9 ill I 

??^9199 

«It“ft9 St. Baitholomew-(fl9 

9fC9*T I tl-t«C9F W 

flllCIi C^lt*! (Somme) *i:iT9 ^ 
^Fi^fSthcn >9^* 

<i|9^ <ftf9 9fC99 I 

f9n« 8* 91^:9 <aj?fl59 il «rftt^ 


[9*"I9^,«*I ^\ii\ 
^9tl 

ttf99 «R(9t? I 

csw (?clt<arr(¥) Ii9 ntl5tw9 
C9r''t9f 9HftW91 toC59—‘Escape to 
the Hills’, ?l??lJt^ 'TfStrt^. 

C»lf f®tl f99i;9 1^9 '6n»!*r f999f 

f®99tf9, Pennincs ^’*rtf9 

'»rW99|jH ^t9 (Surrey) <fl9^ CStC^lt- 
f99C9 <9^9tf*f 9^ I 

nt8tl9t^l*f9 5lf^ ^t9 
mi\\ ^t9 Ji^-src?9 *it9j mi^ 9«,“« 
JCSitCaii'N W’fl^ ^il9^ >•,••• ?a!t9 SflN- 
nnif% 'fl9\ 9^ 499it^X I 4 
«*,••• #9 >T^<ir? 499 ^i«tC9 9W^9l 
C9, «lt9 ^W199 919J C9 C*Ft9 ^f9 f«f9 
C91 ^C9 C*F«ir« ’ftC99 I 91? ^fW^Sl 

♦(tl5t9 499'« ^1^9 ^[59*1 9FC9Cf9, 

C99t79 f^f9^ 91®I9 «f‘*t9 ^^199? I 

^T9 ?? q9*l «l 9 tW—Zermatt, 

Chamonix, Canada, New Mexico 49^ 
Grand Canyon I 4*9 f^9 C^f^ll ^91 
C9t^ 5t»!9tl« f^f9 ^99* 
'S 9t99r9t I ^-f9Wt^ ntl6t9, Mli\- 
C9t5?*r^A *Pr&t'Sft*Ft9 « ^l?l- 

C*rf9t« 9TO9 4^ «tfrt 991?r I 



5it?t 

«rt*itc»r? ^‘*fr 

^^511 I '3ft*l5t JfC5^^ 3TtC^ I 
Jf1 CT^c^T ^1 sn aft^rCBja -i}^ f^’sJ.^’iit'Q c^f^tsf a, ?{3 f^fav 

c^t^f w c<«rc*r CJ?^—«rf% 'Sitcnir f^CS ‘^l^l (Circuit) 

fU I <11^ «ft5fC9?[ ^18 ’IWT ^t^- 

*ff?i^^5(C? '»rt*i3l ’(’tcs cjpcai f^st? ^ifait? '2fc'3f 'sf^vcart^ 

^9:^ I ’ifqf 9W9 f^f^ni, 9t 35c^ »!ftj:^ i f«f^ <^9 5it*r 

-ife '8 9^9 f9flp9l, "f%9 9in Ctf^T I C?ttl9t 

"ai^pr 9iCn nf99^9 I t«19 9C9T ^^9 ^C9CI?—^t*l1 « C3lt?^t9 ^t9 f9t9 9^;^ 


rmi 

B 


>9^ flai 

9 tn?9 dl’T 9fe9l—«!ftC<ll-lc»l’Ff§^ ^9l ?C9C? I «f^V49t? ^J<if'99F 

<flC9F^ 91 *rft9€9 9^9t9 ^95^1 ’tJt«l'5ltC9tfi^t9'« 9t<n ^CTtl I «1t9t^ 

^TtWtBT f999 I A '« B 9t59C99 *r^C9t’ti:?^ 0* C^l 

*1^9 9i*r *rf99^9 ft9itr99 ‘99' ^ifl «t*f9t®t9 C9t«r C?«9l 9W11 '®t9*l9 

(ill ^f^9^ «rsfH (.irf^ c^t9 '99f5r^nN, «i9t?A-c^ jr9 wt 

“ifw f9^rc95 ii*rt«j9—0" cv ^tn9ti9t9 C9C9 B-C9F '^tc^ «rtw 
'9t¥t^ i 9t»rt9f99' *1^9 9[*rtlC9-- ^t*f ft's 9lt?1t«l1 I ffl9FC*f9 9t9j| 

’ft9t9‘i ^9i?Tf®9^ c5r»i“fl I '®tn-*(f%'pp'« njt»!«itr9tf*i^ttf #i^t9 f9if'*f^ c?<n 

C9 TO*ritt9 fffTt'S nf^f^ ^^91 9t9— ftt9 ; 'Sff9*-C^^^f «r9tf|5f 




«,+H « I ^ » 

« fw^ C^ ^Itt’t? 


«lt^C^I 

^t*I1 C'^lt^ C^lt^t^ 

c»^rtl c*iVf '®t»itir (twcf 

CT^tC^I 

*ffasit‘i 

c>f: 

eff*" C^l ’®t*t*lt8lt^ 

Jltsi 

^itc^i ^H*itaii "Bit?!'® ^f^''- 


I c^i^l 

Bi_Ni-Co—Pd-Pt- U-Cu-Mn- 

Ti— Hg—Pb— Sn—Ct—Mo—Rh—Ir— 

Au-Ag-Zn-W-Cd-Fe-As-Sb- 

Te I ‘flt ^iB '»ltt^-' ' 



firt^ i ^<t«N c»\t^i c»«[r^ 

^tsitlf <4^^ ib®1 ^t*l1 C’ll’F C^it^tf 

flat) I 

•it^l Inversion temperature I 

^t*l C’T'«’I1 

^Clt? 'Bf^'H 

af?*r^t^t ^Pi *<rtc<ii- 

^H.n< 

^t*i1 's 'Bi^ C’? 

C^fsT ^ f’jf^ 

9t«itpn c^c^ *ttl^ • *ltsT 


C^ *{15 'Bjtc^f 

(n?*! to) 

’ff’tx^ I I 

^fl5tf^ i cw—f^^t»<l (Bi) 'S 
(Sb) 'Jltt^-^t’r/l, CBlt^ (Fe) 'e 
(Cu) «ttc<il-^Hj»i5 an -ttot^i 
^ts*! Bi '« Sb-43??^Cu'e Fe-«??ll^ 

csf'«^i n> '®t*r?W 

>f? Inversion temp.-tflil ^CF I 



C^t J 


^lr«9 


Inversion ^?lftC91!T 

f^gffsi *ra i 

f«f*i ^C5 or^C9i=i c^, 

it^i ^tn- 

*itan 0“ c»f; sn «c<f, <(si ^•° C’t: 

^tC’T, ’Tijsr ’T^C^tC’fil ^Hsitail 
C^:\ 

'« da.” C’TS-'fl 

5»W, t8»* C*li^C>3fC® I ’t«5| 

c^ ^t^Jjlaitw '®f^V4Er^t^ ’TC^w ^1 

I ^N*lt3lt5 
c?'«111 3^C5C15 (Neutral 

temp.) I ff^ C^ ^tn»ltafta 

'®f?vsf?it^ >58r « 3ft« 

^1 I ifvQl >T^C^tC5fif 

■'®t*Rta(1 5it5f ^»f, 

Inversion *ltC^^ C'Sl^ 

I 

f^wi 

C^, (e. m. f.) 

ntni I ^fcaitpj C’PCaf'Q 59I^tiI 

afcg ^15 

^tsf I 4«rjf mm 

T* ^t*f*itaitf mm 

JT“ '®f^65t»i^ ^E 

Vff T’-C^ ^tnjC3l?l 

nt'sita ^e/- 4T; 'BfsfK 5ft<ft?!‘f«tc^ 

T* '« (T+l)“ ^t’T*ltait^C« arc^ 

’F’® ^51 ® I 

»r^i:?rnTO ®tn*it®t?i ’ft#!« 

^f^55t»i? *r#^i 1 ®H*ft<5t^i 

’ft^^JCf x-«isf « ®f^wt«i® y-«l^ 


«isw c««rf6ig «rt'«(f^^ ^i^c® cw^rc® 

^ '8fRl®t^t3 (Parabolic) I 
C^PC® <il1l ^jf®®!*!® «rttw I 

CWt® (Peltier effect)—iVvas 

ntiq cwt^i 

'q<t^ f^^ic®3 ®tc’r ’(ft^®^c=i?f *1^511 

'qtf^'ft® I ^15 f^r®!r «ft5 ^ 

'qw^tw ®r^«»-cqf® ’ftitrq 
q^c^tnit®i, =11 c®i ?c? ®ci; 
'q^fr^ ®fc’i® c-ft^fi fk\^] 

’fPf’f®'^ ®f?vcqt® ntittq 'qtin 
’ii ®tii ?JC® ‘<ftC^ I 

'qi^iR’r 

cif«5i ^t^ I ®c^ Ji®%® 

®t’f‘it®i JTHfJT «c«r ^jt^tCt 

®f®^'cqt® ntitc^n I ^q5ft® 
nf®n'«r «r*«rt*it®' 

^i®t ®t«n I c?^i 4®t® B 

’T^CTf’t ^Ic? it®1 A 

^c® ; 'q<t«. 

®c*pc^ ®f®«,-'2r^t? ’itit’itfl ®fc^ m 

q^c’ft’R^ q^fsf '^^c® cnqqts 

^jt^fft Rc® Rt^ 

mH ’tr^tcq c>fl qNC^t# 

^t’pc^ I c^it^ c^, ®«r=f ^ 

®t’f*it®til «r^®'f ®R^-cqt® 

sf^tR® ^t® ®«rsf® B~c® ®t’f cHt^i 
A-c® ®tc’rti^ ??:® ^ftc^ I B ® A-c® 
^<8{fiifCJi ®tc’f5 '9 qi ?it«rcq 

3tc«fr fe®ri9 ®t’fsft®i q^ft^r ?cw 
® ®Rvcqt® ^ I 

?rr^® cn:q cqjq 

®tq qa^fltc?® qi:*<fi:q ®i qRqf® 

C^tqi I cqqiR Reversible 'q<t«. 

R® ’rR^®'q warn q^r^tq- 







^Irg 

^»I1 I 
C*f^"tt^ 'ilR^ 'Q ^f\ 

\u ’it’tts 

<C»1 C^T^SI I C^ c^t^ ^f^V 

5*!C9T C^ltJ’f^ (Resistance) 

tf^i| fV| I 'Si^ ’l^ll 

^8!-15t*f (Joule-heating) I 

c«i 5ii c^H, 

?c^, ^«r=T'« entf^^ ^1, ^<t«. 

f»r^ f^si:*i'^i 'fli^esr ^«i- 
’^*11 ^5 Irreversible, ff^ C'tstitil 
'ilW^ Revrsible I 
*ft<?T I 

^551 ‘flc*i'c;^95JJt«rjtii yfm %c®i*p|si '«^ 
*TiI»T 'srtlfltBT 

^i«?r 'gfNr*i’F c^"f "^Jt^TI 

5F1I1 ^llf I «lt5|?l ®tf^, ♦IC'P 

=?nfiI=?tCl I '®lt^r!|^ '8I5!^t?t 

55^®f9| tstm *lt«fl ^f^NtC*! ^ 

^C«1«P§*f <R9 fltC^T I 

'sr^t'if^^ l^t§{B ^ca mn \ 

c^T f?cn njti»iif 

5T*i?f 

’irK «(f®l^'® «F?I1 I 

«flrTI (^51'T) <Ct^ «ft53 

^t*f»itij5tfl f^'«?i ^r? I ?i6 
«jtf ‘i|’F«rtC« ^ ’ITill ^f, ^«f5f 
»it«(t?i*r^; «R3r?i 
'qsim *ft5 

<ft^rs nfii^it«j ««ttt^i 

fw nt? r wzf\ *ic<fj ^•f^«^- 


cflpjg ^w, ?ft? Jifsf 

c-i^ *!<« <fl«isr ?ir c^, 

’ites =11 I '6 <srfl^til ’R’fT 

‘Dynamic equilibrium’ i?C¥ 

<4^ f^^^-fiTC'sir ^tfn« «ftsj 

^IS 'Bi^ <srtj^ ^<ic»T c’T^c^f'e 'Bi^fn 

C«irc^ ^|li 

5111 ’T’nt’twrn ^tn»itait? «ic^ ‘>lt^c»i 

'Sfgr '6 

>r>it5i ^ 5ii I ^t^i*l ^c»if^, 

«i5i'? 'stnsitait'^ ^na t 

ac^ia facatn ¥C»ia nfa*it*l 

aai ^Ft*^ a^ta 

«iat? 5htc^ '«ltc^ I 

c^1 c?i9i ^taaf ^iimta aiNil i 
f^ta cn^iita <flt^a'« aiNil afai 
ata I 'flc’Fcai n^catnaaca^ ^t*ratafta 
atai aa 'Bftma fe^a ’itratr’l 
fa^rH^^at awa ^a i (aaa 

ajt^fl faia a^'a*tc^ 'sf^ves^t^ ^itirtBi 
’T^cati’f «rat^c^ fa®a-.2R^aa w 
^sr ’lacafc’f cars ^a i 

•rt^tc'pa ^*fa c’fcai "Bftatrra caaa 

♦ffaara ^ac^ ^a, c^aR •atca '^^^- 
C 2 ?f^c^ fa^a-fitewra «rf^catcaa ft^pcai 
affB? ^ca «a®t^ a? I c^i^ 
af*rt«ft^ ^a •aa^ c>i^ ’I'caW naa ^ca 
'ed I ’i^catc’t ^t^vccftas ca^i f^^sa- 
«rc^:?a irf^i caca ’it^ia ncf i <ata'r5 ^t«r 
area a^'ala faasa-«ir5?, »rWc»fa «tijr 
a*pa cataF i arc»i c»f^ Tfalil ^tn ^ea 





«<tc^ I »i^car^ «t^i 

^tir c^, 5t9iNt« c^ 

*T^C^f«f ’Tfl*! c*fq-tt?i 

cq^ ^'91 izm 

^iz^\ 

fe*(q5T JTt3 ^^fqsN 

^^qqS'Siw ^C^«F-'®f^55tqsF ?fcq?J qf^sifn 
^?ic^ fqa c’fr^tH—c^5Tq*it3i 

?t^*i ijc«i, cq| ^q 

q*iti?’ttf^? ^z ^; 'ai<t<s. ’iq « 

^tqvtair? nt«f^T q?iq 

I ^qf«!, <ilCq5 q^c^ ^cqi 

I &*iqq '8i5*itq ?flcqq cq, 
^■55? «Ttc5i cqfq ^f^wtqq 
«icqq q^fq fqqw i ^cqq^q ^'f fqcsl 
f«fq «flq qqitq cqcqqi cqqtqq, 

^cqqtcqq qqq ^qq fq'^? ^zi— 

qq ^tqqfait? qqqcq^ 'e cq^ ^tqqfiqtif 
qqq qq i cqfq qt^c^ qf^ ^tq- 
qtaftq Utq (Temp, gradient) qtcq, ^Z^ 
pfq 'sr^qtft ^rqq^q q^cqqaFi^ qt?c^ 
vii^$l ^f^BPtqq qtqq ^ qtcq i 
f«fq nl^qq qtq« cqqfq cq, 
qjt^q\ fqof «r^«»-qqtq qfitcq cqqtcq 
qqfqcq ^f^tplqq qcqs fqqrtt'® cqc^ 
cqqfcq ^tq ^9 'flq^ cqqtcq 
^Vfz^ cqc^ qw, cqqftq ^tq cqtfq^ 
qqi 4t^^9qtq cq'e?) ^ncq^qqq 
q^cqq <iirqit qqq q^tqfq cqtq 
it^ai q^cqtq q^qr ^tqqtqiT9 irfq qtrq 
•qq^ cqqtrq feqqq-^f^wfqq qq qtw qw 1 
'flcq qqf^qtcq i[fqc9 feqqq'»rtqi?;fq qq 
cq^qqi 

f^q 'flqiM q^^qfq »q^ 's? qjtqjl f^c*® 


qtcqqii iw[qtfr mt qrc*q, qfiNtqt 

^f?5pfq^ 3^q q^fi ^tq^tail 

cqcq fitq ^tqqfartq «fqq qcqi 

qt9q ^tqqtqf? tcqqjcqq qqq qq 
qtqt9 cq^ qtqfe ^w^sr fq'59 ^91 ftq 

qfqcq ^^9 f9qf)<5« cqqi qt9; cqqq— 

ftqjitq, cql^t*^, cqt^i <q^f%9 wear 'sf^- 
®tqq qq ^tqqt®i cqcq fq9«tqqtaij 

^q ®tqi, qqi, qjtsfqstq qqf69 
cqR fq9 ^tqqtaii cqcq ^tqqtaii 

I 

qtcii-^c9iqrSrqi^q qjqqlq 

qk^l-^iqqf $fq{59 f^f5 qjq^ttqa 
qqi q^eqeq m qcqi 1 

(^) ®tqqtq q® fqqtcq qtc^itqtqjqq 
qt9tn 1(5 qtfq® i cqfq qqq ^fqqfiaT 
qtqc® qcq qfqjqa <flq q^cqtn qq’qc^ 
C9cq q^ q^cqtq qaeq ^fqca atqi qai 
®tqqfa[t9 ^qqtqja qcq cq ^f^v-qql? 

qa, ®1 ^q}6 qjtfqcgc^® qttc®*i- 
qjtfq^ta to qfqi 1^91 ‘flc® ®f?v 
qqftqa qtqtq ^rqqfca qqa ®tqqtaij 
ftqtcq cqqtcqi qa 1 fqcqq-qf^capfq qtq,*T_ 
fqca qta «••“ cq: q<fq ®tqqtarl qfqi 
qfa I ®tqi « qs(*&tq^fq qfq.q to 
—q*»“ cq: cqtq8«*° cq: q<q ®tqqt®i 
qrqi qta 1 qtc^itqtqjq ®f^«*-cart® 
Kqt qqi feqtqaqqqq—®Tqi 'S cqtqta 
qtqjcq q^cqtnacaa ®tqqtiai •* cq: « 
>••“ cq; qcq ®f^wtqq qq qcq cqfc^ 
•■•oo c®t^ I <flw:q qwq'ofq qfq^ 'flq 
qcq qz^ qtrttqt^q qtcq ^q^l qji qteq, 
ql fqca 1(5 qrqtq qfaqrt fqfqfa® ®tqq 
qtqi 5cq I ‘iiqtqqqfcq qtt^i-q^cqtn- 



'sf^c’F Jihcsi «i « 

■51^ c^U ^t^si ^H*itattf 

afsfi ?T ( 

^Uw I c«r. 'fl. 


t ^9 n^^jl 

(«) '®f?v-rf%'w 
'«ftc<t^t*f »[C5F cnz^ nt^ I 

(Resistance) SKI 
I si^t^tn-Tfaj-hr c^ c^?r- 

^•ifl CHtHi ^1 
I 


dftif« fimtii 


’tll’Pta 53 ’Tlf^'? 4°f45 5^'t£«l C2t&« 


K^Ji *t<tc’? ^z^z^ I '»r*^t« 

>i*iiii 

afR^ 5|ill5 ^9 ’f? '4^{3 ff^*I fe’T'Sf? 
c«r«*i ^z^z^. I 
aft^? 

*[^ c<it^ i^Rici—'lilt 

^^tar «rt'ff^’F SCSI I ^«P 

nf^afJita^ c’!^^ siti?*if^<f 'e. «ij»r-'Q-a sf^i- 

55 '®t?f ^9-' 

Os^l *tt^'a 'Qi^CSiil <4|| ««• 

»itl»i ^i«R' c^rfa^ i 

c®<^i acas^fS f^^acatni i i^- 

atila nfa^s|5ita >»'!»• ’it®! c*<rtaf 

‘ii^ata fsica cat^ s^# ata ^4^ aca?^ aja^® 
^C*!! I 

nUa'i a^ca ff®a fen-aiJ^lB 
ca\a arfSasi ^z4 «iaa aa ^ai «r^t-t 
apata ara ^l*ii ^ai atc>?, ata m ^ac®i 
^Raic® a"^c# n(5t®ta ca^al w i^ca i 


>4^ afaaRata ac«F a^fitl atf%a faata^ 
'saKta fa^atS acaa-^iaa ^{8 cahata- 
af%a ca\a facapfa«i a"ac# asfa aa>ca aWar 
a^caf^a i f®fa acaa, 'iiaa'e vit >i»at^ 
'5ita^F «ftatc?a ^tai ca^i 
*iiaat f^i ^faaiat^ a^aata c'sh ?al br! al i 
aj5cac? ®f5^ fac’^tam a'c®! cah- 
59f5c®a aar faca ca atatar^ cssf faf^fa® 
^a. ®t parnt^ a?taft"rata°tc?a w 'sa'^a 
faataa 5Pta«l 3^ca c?ai %® *rtca i 
c®sr ’jfaata 'Bfta^a'sc®! "wtat® ^ta ca®ta- 
at^j '5itvfta-4ata aai ^ri caa, ce^aa? arqri 
afeta 'aa^ <jfafta arta^t'eata fii«ta 
fa^a ^ca i 

^c5a 45'Q®j ®ta aiijaa aapta^ta 
a'aa'e 5 t»i nta, araa'S ai 5 f% nta i a^'afta 
ai^taiaa facapfaa «fff® faFat^®itn aaia 
dhtata faca^ larnca ai9!ci I >»»>» ’ltc»i 
®i saa n5tca an i 

'«. 'ii’T. '«-« aatfttatca cfe^f^na 
^isian aa «rm i aa ajc^a ^fa 
^titca ’jfaf)i:®i 'flffS ^ai ^5|f®^®i 
ajtcatfa^ta ca^afai’iftataa ®ajtfa ntitca i 









s«f9iartf^ 'ii^ls 

Ifefsife ^'S*?ltt|9 «llt^tc®f*l^ 

*lt^t5?tntC»ltrsF5FJt51 5^31 

I <ii^l8 *^5? cT?itc«i<r 

«rr^c»i 4^13 fifc^ttli 5i«f»i«sfc^^ «ifa- 

c^“r ??r; cw—c »ihf^wtt=r?r 

^5>TtC3 iinffi- 

<5rc?ir .ar^^ycfe jf^vi{g« hfiair, 
^t*mtait5 5t*r, ^t;f«i, 'Bit^?t'Q?t? 
nisT, f^f^?(*i« si^r^icsfc^ii ^wlw 

I 

ispt^nw 

«(ftc^, 

I jr:«F «i*tf?i?t<- 

sfi^l irspsi ^ ’ttc? 

f^^l, 4'«r*i^; ^1 %^«i aftsr 
ntw 

«IS[^91 ^Sl^til 5^C3r 

5(?F?[ w<«fc^if nf^c’icf i 


f¥ ^1, ^1 CW<fl I 

^itf^fl^i 'Aj *rtc?r i 

«ii^|5 'Sif^rat^f ai ns^ifi 

^^1 I c^ 

fiff fsTC9 nlt^PI ^31 T^Z^, C»T'?}f^il 
^n?i ^ntirtc=?^ f*i?iwi( ■si^- 

f^^i or«fi ^z^ I 

^7^^ -f^, *r<c5f5i'c*i fec8i«rc^it?rT 

^F?itT3i'« *rt«?i c’ttf I c»f«n cnif, 

-src^i nf5i^"r 

*rtr31 ^jtf^fiiin 

c«»rc’F *rt^ i 

'sr^rr^f (ii?R*r 'sis’siN 'sri^f^’F c^» 

^?191?1 ^t^*l 5J1 

c^t^i '«tc^ I 




3f"t1t# ^C911--*lt5T 

's^tcsfl ^1 JiNtc^itw '?f^«ft?r istr^F 
^KZ^ C¥?!j I 

<11^ jj'gsr «f?c*iw 3ft5twcv- c?«rr^ ^z^ 
«ICSf^3l «ft?tC«f^ *1^; '51<t«. 

*i?i ^®jtff '<t^C5r fn^jsTii 
3ft?tafl3 c^t^ 5t9-'^t5 

C8z^ I 

«rt?taflB fifC’T-r 

<.fers! fror Tf's^i 


?fc^ sj-fsi I n «l^l"t^ 

5it»i '«rt9it>r c’rti. c^i^fiir^ 

f.U( I ^«l?r >FC 9 I ' 8 i^ "SIR W« wt^tar 
^zm^ I 

aft^tcafS nfil^RJJl ^l^CRsr 
^-f c*ift 5 r ^iA I 

^i5-f 5i?r^t3 srt-fstBi fl*it^ 

c®c®B!’fc«i^ 

5^11 nfa^?Rl « 

’FC? ^tc’?5r I 



wtif« 

ifg*f isrt^T«f f^<t'»1 ¥tc<i5i ?t^cs(S M hU^ »Tt«l5 «r»J- 

<ini5|i!Ji) »i?r¥ (^"|5f cl-fR nw I 


’VSI I 

I lilt 

’"JNrt'Sirl n^5FtW «f^il « C?’€51 

f^*rr«fs ’^*(11 ’tr?i5t9!sji 

ntc^i 

*i« I 


d"f5lfB I «il?l *tt^t5 

5i5 c'®i f*r-55f3i f^5 

5115151 5?C5 I 

<iil f^^fg ^t5t5 fe*r5 ^5 f^rcf 
^^59! 5tch CPC5 5^ 

45}g C®^ I '«! C®C5f5 ^♦r-555 5?|g 
55ltC5l I >45 ^•fCS 5nC5 «• 

afCW f55f5® 5t5Tl^ <45^ 

»45'lg C5f^5f’Tj^t5 3ft55t5 ?rjt^5"55 I 


C^Tfg^ 


C?5^5'V, "« 

C4ft}Bt53 ^55t5l C«rtf55 5t^5- 

C5r55 «rf5 >« ^tci| I 

^f«5 5t5t55'5 '«ltaf5 C«ttl55 

«fV5 "515 I C«rtN 55f '»I551 

fet«5-C55tC5 *ttW I 

C«ttlBl55 ^ltf5C5l 

«rt%C5C5 C^rtfgsf l 5t?l55 

*tw «f1^C55 5® C«rti85 

5!"«J<5ii:*r 5^5 ?F51 5T5®f ^ =>5 I 

^'S-f5«l5m 5J9I ^Ttfsiwl «lltPf®, 
5l1t5r 51 fel'88f5f 5»r (551—ACTH- 
Adrenocorticotropic hormone, Insulin 


) 'a f^'39!5t5 n^«l® 55 I [ '5Ttf5r5l- 
«IJtf^® = Jtt^f5r5, fsifePfiT, f5^^, 'flfn 
«tt5 5«(B C5h]l C5t5 C^-NlS ^t5t5 
5f«. « 'fC5' f®'8fItf*IC5-R 5^t5 45^ 'fl|®tC5 
«TJtC5tf^?1 5t5 U15^ 

^jtf5C5l «Wtf51l®5 «l5f5lt^»r ^®f5 5Z5 
Jr^l5't8f fV^51 ?jtiB ^551 

515 5t55T ®tt«I5rt^® « 5f9lt55f 515 1 
«I155?^ 555 5jf^5 ^5f55 C5'®«** 5pJt9lf5 
®tC*t5 55, ^5lt5J C«rtlSt55 5t5 ^5 

5lt5t3l I 5^ C5t5-»r^5tr55 
♦tf5*j5*l 55tt 5^»»1 *45 I «rf« #1115 

c^rtig^sT 55 ®*8* f5i»rrf Jt»ift I 









c«rtl5csra fstw cre^t tjwi— 



c«rtf5a 


C4ftl5a 



c«it}5caa n^t^"t 



c^tkaa nasM 

5tn 


cnt^ai 


«'% 

«ra 

>8 

ataa 


• 14 



♦rfaa 


OO 

at^ 

i> 




'et 


a;a^a at^n 

(aaia ^a1) 

as 

afea 


entat^a ( aaia ^ai ) 

a4» 

stai atata 

as) 

ttcaa l%a 

( ntai 



^»'4 

C 

)4»> 

#t5t 


a[ai!ta f®a 

( atai "Bi^n 

>a’a 


«9 

C ^^a 

54*1 

^ni 

y* 

at^— 



aj?a ®tn 

a«'i 




a[n ®tn 

as’* 


)»'4 

atija 

^aa®tn 

aa’o 



c^tnta ®tn 


fnat 


as’a'!* 



^t^ai 




c^tfBa 

aenn 




c^rtfBcaa n^t^n 


ib-’l 

at^^ai 

>*o 

ifI 


ST'S 


8*4 



iir’as 

afaa-^ai 

8’4 

^fnn 


a**4 


C«ftl5llt»r (Protcios-^rKf*!^) 
c^ c«ftl 55 ? ▼«irtfB?r I -iife 
^ftre«r 5 (, 

45f 1B «?lB»i n^Kl 

?>i?Fat»r, c»it^i, ^tai ai ^rtcat^'s 
«(tta[ I c4tlSR faf^ 

natc<a nfaJiti ‘a^arn— 

C-««’t«%, H=««»'«-1*0%, 0“=i:>‘^8%, 

c«rtl5c=nr aitn^ 'sara cant— 

cft5fc¥tal5a«rtfa•,.•.,•••'9 


•alS faa1at*ia ^acai nif® acnl m 
c^a'S catena n«t^"r 
cac^^ 4a «a 'ntTfa^ fa<a afai i 
f?cate*rffaca—■«««% cnt^i a^ta, 'wrtata 

caea? 4fl5 f^catestfaa af^c^ naatia 
ceea ^a cntai at^i a®a aa, ^«at^ 
^tafa^ '«afa afaneaf >«»,■»•• i 

entata ntaatafaat '«'^-««»-c«rt!Biaa 

^itafta? 'eafcaa ••'904% 

*<• _ •''9'3« 

^^4a, ■■ — -- 

«ft*ffa^'«®R >•• 




^{B 5J1 f^5|® «W5«lt51 

'&'a,8»» ( X % ) '6 

«•,>•• I 

(Ultracentrifuge) 

f®c*lil '8fjtsi^f*{R 

ftrutfeiT 

C«ftlB5T 


5t*r « fsfvfe-iM? 

nfii*it*r 5?ai 

>1^1 c<frtk^5 

'6®f!r 

8 »j» • • —8t|0 • • 

'S»b',» • • —10,® « • 


• •—^stj® • • 

8^,®®«— H8,®®® 

'ajcj^app^^ f^?{ c«ifCf 'ait*lR^ 'Q^rCif?! f^f«9 


csi^j-C'SftlBsr -> ->- -> 

^JtfNCsil '«ntf>i® («t»it^®:) i 


fW*f 


si«^j ^?ii c^, 

c^srtlBj? ?cpij ^=5! 

'slJtPlC®?! I 

c-spcai 0)1 '5fJlf^CSI1 '«IJtf^®'Sf^6 ; 

-Bitfi I ^t^gcucjj 'srttii 

{^■«»%) nfs^itcfs ^itPi® I 

«fJtf^® ; ^I<^t1-'S®?4 failf^r^, \^Yo 

\r% f^flf®Sl—I 

f®R? 

SI) igti rc?f iit^'i 

S'!? ate® C'2ftlBRa 'fifaH I 

ca, 

^\rs ^ 5it^fB^af «rjtf^® 

^ta^l ^Rata •aa^ Rta'e 


a=ta a) a'tassrt^a a^a (caaa, atat*i) 
a*."at4 4:5) ^a^ii ac® *ffaaf®® aa i 
ca^fae c^tlBa a?iB^t^ta (caaa—|a=^fqa, 
f®Ra 'sijtaiafaa ^®jtfa), "sitata ca^taiB 
■'fiTHtRi (aai—ga «rff®) i ff« ca aa 
c«rttBa ^Tratcai aa, ca^fa ^Haira at sal 
ata I catiBa caca? '«(tf®a ataa^ ’bTh 
^® fa aai aa i at^ta fa. 
c^f"ata^ a^atatcaa c«ftlBa cata? 
f«atai sft^fa 4)®® ^ta atR i 
’^®ai «f®® sfai a a aatfaa 's ^a 
cac^ fafaa c«rtlBa a»t^ata i 
ajtfa^ita atR ca ff«a aaa «itfaf ® ^ra, 
^j caf^a—ata cat®tr® caftra 

•aa^ aHa ®tfatavtlc®a araa aai %ara 
aaj faR atafVtfa^ '«otfai®a atw dra 
ca'sai aa 'aa^ aaajtaf®^rti®a ac^f 
ajaata aia al^a a^fc® nfia® aaf aa i 



; tUmiHiii PUBuo unin 

rt, ] C«ftW5| 

’fCf c?ff:5r?i ft%8i 


sfttc^s 

(Sizing) ■« I Stf8Fv5[l- 

c4t(5w?i sf% ^^<1 (c<fc^ 
nt^tc^r 

’^tarf^Fta Vfw ^tji^ 

*ffs5itc*i 1551 

'SJff, ^tc^ir ' 8 ltitC «11 
iiwr^tii c^ftiScsjii ’icsr 
CJft®til 'BITtf^^JII «fJtfHc®3 

‘»rt^t=^’ ?«. ^1 CSffJitafW 

«ICW 'Q Mf 

c^rtfec^iii siwi c^r cnn&t^® <1 

^ ®tc? ^ii\ 

(Biosynthesis) ?C«I6 C^rtSfl- 

9f^®tC=T '^^1 Jf'S’T VI Tar I ff® 4ftf f®? 

"C’iz^ C«rtfej(9 ’«lti9f^t»I ai®*! I 

^Jt®ait»ll ®t3 ‘^af. 

®tfk^- ’ll®! CVfC^ C«rtlBaf 

'6 afspsT ^nCitafl '«lW‘f'«l% 

C'SftiSca?? nil® nt®t5 
cfiftlSn, <2rt%sr c^rtfScnn ('e ^t'?i) 

'«fi®a ntc® sicatn a^aata a'cn 

1 fa<rt"taitffa na c^tfetna 
iii?Fl5 an a^ 5 a 1 •aa n® 5i '«nnai 
Hntw (Spinach) ^tar.^n'n® natfa- 

*f«a <ft®af:n aja^® ^cn ®tcaa at^n afn 

at?caa ftntca ^Cf® ^ifi 

c«rtl8rna at® -nf-anaM nta at?a 1 ^«at^ 
nt®l cnr^ fa^tfn® c«fti5n at?caa at® 

f^ntca aia^® ^'sai ^fa® 'aa^ faaticaa na 


natfan^a nt^airn aja^® ai^® ntca 1 

'aitt^l *®Htca ^ajtnf^ (Algae) nta® 
c4tl5aa?»i 4a'2fffa ntff^f «t'9»i1 ^fsa 
at® «tic® aia^® v 1 caatw 4tf® 
a^a oav** ^a '"utnfSfa ^rcatafn ?ai 
aitatcaa c^t??tcl «iitnf^ *sf^(tata naif® 
nacf na'in'i 1 

ciftfScaa 's[ta« '4fi5 '!9a?a*5< fe^cna 
naita facnc® 1 calS cnc^tfnata 1 faf®a 
catn'iiaacai ntaani at^i a'fw cafwtt^ 
'« ^f®cai5N «icacna atattatf% mta 
aja^fa ¥al t^a ( ‘aa n^f® '»is?ac‘i 
'®tatraa cacn C'^tfattl 'a^ faaca 
^t«r etntcni ; '«ita 5«ic? 

#tBi cncitfnatcaa aja^ta nacai n?l’Fi 1 
>a^ a'sta^ naatfjatff ’Jfa^a catl «rr%® 
cntfBcna at«>araaf ^«.ntaa ca a»» m 
In, ®i nta 8»» 9^^ In cncltf^ata cac^ 
4ri® ^c® ntca 1 

«ic|ftatafa®^a fn^pla^ c^tn« ^if 
ns-ncaaatntcaa ^<®tfn^ fn. c^. '« 

®n'®; fn. csr, fawn acnc^n ca, t5 
nfantca ca^tn cntiSn, «ita ftlt^n nt«i‘fta 
nft^a atn^tafar-d ^ulfncm «iitfa® c®'?fa 

«IJtCatnjt^a (Abomasum) nta® 
nt^’?^!® cat®ta?r^®tca 4fca-t ¥fltcn 
nncaMtan cai® fnca «tta "t®f«i ’ 5 ’n 
®tn ntca 1 na'tn'l ’Fca caai 

cnc5 ca, ca^tn ^afn¥ ’nt^Karm c®®i 
caatcn a^ca < 9 ^ nt^ nna ^®>*ttan ®ac® 
an^a. caatcn fenfa^®* naif® ’■ranacn 
aMta^F ^'*>ntan cacaF a» nt^ca 
^t^ta I 



I sm^ I 




C^t^« ’F^^l 

ft’fl c^»it3'« ’[^11 ’?r«f'e 

r«F^ r^i’rc’i 

f-l<rt^, m »l"^<®tc^ f^5lte|C19 

I c’lt 

c^»!j ’ll (Municipal) 

ftfg ‘Kt^Csi'e 3tlWH ’ll 

«f®t^ '^11« •rc^t’p I 

nf«c«rf^c^ »T^ 

’Ftcf '»r<JTt5t’rj 

ttlt’5 I 

trsi Ji^r ^ft’Tc^ ’ll 'Sf<- 

»iti5Nr •ft'eirl ^^’fi 'nt 

Pf’l‘1 5f^^t'®r»l ftcafC?9 fn^Fl 
«il’PT?1 ’IJ’JT 9t99t9 csll ’fC9 I 

C’Ft’l'e «1\5J915 «t^t9 C’f!?l9 
I 

‘fli ’Itfflf’l *l9if« 519591 

.^1 9»11 ’fl^’l I ^J|t 6tJl C9, C9 

519 (School 

Board) f% 995*19 

9JT9t ’^95^9 I 

US 9^59 9tf^9 f9^t»!59 ftwfl- 

9t9 ^59’9§9f« 5|t«9f595W I ‘^9 ’|st9*l 


^15 I 9S-I ^9®3t^59'9l ’Jtf’F’l ^9Wtr99f- 
599 ’915’! 99^9*519 91 "^^f99f ^«f9 =^9919 
9*59 ’9t59r99*t9 ^91 «5^ 59. ^95®1 

9trf9 f9®f599 9t9, ?P-r ^1599 5559 
f9fl I 99t^l t9 9«J ft9 91 I 5fi5J ft*! 
‘flt 59, 999-5t9 9t9t5^ 59 99599 99f9®1 
*lt59, ’5t9 9f5® 9599*119 9tf99 

519919 59 999 «l<9r9 55599 ft I 

^t9 ‘il9'&1 9W 9591 ft*! 'ill 59, 59 995*19 
ft^l ^9fffi 119 ^«f9 99t9 *11X9, 59 ft«t9 
9t99»^ h«tft599 9^911 5959 99 ft9 I 
5519*1, 59 995*19 ft®l9 21591319^9^1 99591 
5^ft'e 311^9 955'S9'81 ft*! 9l I 
^9a1ft5991 99*!-tl9 ^'sft 9919 nl 955- 
959^1 595? ^k*!! I 

‘ill 955«9<S1 '5ft9 <8119 <9^11 =5199 

ft9l ft5l9 99l’55?9 999 915 ^93i1ft55 
^5919 9119159 ftl^ 959ft599 I 'il9 ?59 
59®l9, 9l99l*lft55 59l9l, 9ll5®® ft9ll*l 
I®llft9 3llf99l9 '6 |5? 3r9-99l3f599 §99 
59 I 9^*! ^Ift9l599 45^ 2r®t599 ?*n 
319919195*19 3lt!i1 ft*! I 9*59 99l53f, 
h3llftf5?9 319?19 5f^5? 'iI9Fll at9il9 
®19 95? §5ift9 

*4^ 99 5|ll95*l ^>«5' 9l9 595? ft3ll599 
9J19159 5959 «l?ll «t5^ §<.9ft 3Tt591 
'il^l?! 99?f9 9?9-Sl«f, 39t«af1i 9tsf « 





¥tC®r 

wta w w *r«rKf^^i« 

nrsw'n*^ ^^wff^cfii 5tft<fi ^ ^itii 

PlKR«t»W'9f^C« «fC5|C-tir >1? ^55 

nf*r litai «Ttc^<rjf 

<fcvi «<tir cf«ri ^[tf, c«fc-f? 

m sit5f 

§«it5(a afcsr »it^l ^ts I 

5it5i Tv\ 511 1 ^t?l ’jNj 

5t5f I 

filtf *?i8 ?T, 

afc^i c^f 

*i?J5T fn-sfl ^itCiTil "?|S ?C5Cf, c»fcn« 
4f»if«^9i n^^i c^tI jjfjf «i5{*Ttdf 

^j’l^i ’^diti^Jri <45 cm« 
fn^i n^^i c^af^f 

^'Bk^r ‘iic^c^ I '2r^ci r^m 

=f**tt'« 'BlttSlfP^I I 

a »r^ ^‘«ti ^*11 

filler, ^c»rc-(w 4r^H:^3t'6 4 c?« w 
c^imj^kr 'e 4 w? ft^pi 

n«f«c^ fn«rc« ¥«5f i 

5^1^51 *rt^7l5?^ c««rc^ 
n^k^ii ^ct?! «ff^ enw 

^^'0^3 nf33^ « n&3<ir 3^31 ?31 

‘3^ 5753 fn3'l-*f3if^ *13^31 f¥g 3»l3t3 
«Tkn '33t5rf t3 f3«t»l3'»pl3 ^3^1^ 

3*0 ?3Vr3 I «33t5r^t3 « C^Cf ii 31C33 
ClC»lC3lf3l «rt3f3? f3Wt»Jdr 3t3l »33 
nC33 §-3f 3 ^t3l 3t3jf3B f3«f*IC3 « 

C"f3 5t3 3^3 ®W f3Bt»lC3 3t3 I <3^ «r3C3t 


4373^: f3»f»lC33 Pf3ft3 3*0 

5C3I f3Wk33 ^r«3 nt3t3 C8rt3 *C3«3l 
^3* ^3 fir3t3«: tsp f39t*ji:31 ^®t3*a: 
’If3«fn3'f3 '2rt3^¥ f3St*13'Of^ C3dFt 
caft3 *I^C^ 3k37 I 

^55 f3^r*1I3, f33lt3 fH*1't3 3jtntC3 C3 
»rC3331 ^tC?3 3W «f3t3'9f*I3 373 

3ft*!l, n3t<f3«t3 fn. '33. Pt. '33‘ 31 

Physical Sciences Curriculum Study I 
33t33 C373^ff® (Chem. Study) <33^ 

«?73f3St3 P- '33. f3. <33. (Biological 
Sciences Curriculum Study) I (3ft^1 
(Geology) pf^'l 3J3^t3 nf33'^3 ^3 
«7t5f3’? ^-f3Sit3 (Modern Earth Science) 
3t3 r?C3l 'srf^fPf^ f-P^k3, ^f33It, 
^cnH carJt^f3®t3, 3?t^t3f337l « ’yf3fl3 
«r3I ^f««[t3 33C^ 39tC3l ?3 I 

^*1^ 473^1 «r3t31i: ^3pSt3 ¥31 331 
^C3 I f3. <33. f3. *33 3¥r^3 qfel 

3r3f®3 3t3 ^C31 American Institute of 
Biological Sciences 31 A. I, B, S. I ^sl 
<2f3t3^: 3t3Jp¥ '« §B5p3lt3C33 3tij- 
^tf3¥l'9f3¥l 3¥f« f3t3 3C33=f1 ¥C331 
«73’9 'BTtCn^ 331 3C3C¥ C3, <31 3^3 3¥f®3 
«f^t3 «ft3f3¥ p¥t33Qf33 ^33'® 3C?C¥ I 
i3. f3. '33-'33 4373 ¥7^733 

¥C3737C®1 P3P®f3t3l 47^3 f33l73 
3^31 (National Science Foundation) 
<3^33 4g3 'Sf^f 37^731 ¥t3 I 

^37®3 Pf¥l 3¥f¥t® ¥7Ci?3l 4373®: 
¥®¥®Pl ¥7f3f» 3t®J3 ¥31 39C®1 <33^ 
8?73f^73 5^73 C3 33 37331 37¥l 4^3743, 
C3«f»l37^ 3?73 3® C337C31 ?C®1 *33^ 
3?73p®73 4373 47Pf® f333®f»l3 (Prin¬ 
ciples) ^33 C3l3 C3«31 ?C®1 I <3?® ¥75431 







fn^c^i, 5(11 

5>155( ft5(^C3(!l 

tf^i^fir 4(11 dt^r (ii^N irNit*! 

'»tc’( ?9, I 

(Hypothesis) ^«fa 

fw<rii‘f 5|f(H—'i(3T^ cf'sui I 

'« ’iti^t^T ^l'?i 

JTt^tC^ir 

•hptdl (?? I f^fi(^sf^?j 5 i«r 'estate® 
c4tcis?^a, f^F^, c»!ata^a\ Bt§, ?rc®?i 
t®jtf? Tadastca aja^ta ^ai i 
'e®tad® csfftsf^a =faata 
^fati d, fn^pf (^tiiic«ra >ft»id ftf^caf 
^fa aj c^H dai fn^da ctrafitfi ai ^^fa 
§*fa <sft^n a^ac® ntcaa i ®csr 
fn«P¥C^ f^at® ^a ai i fa®itda 

fafsa ftacaa fe»fa ^c?ia ]^t<a5?t®tc«fa 
at5?i aaiaa f¥n ^®fa a^ai i 

daca^a"*1 atca, ^a^afaajfa ca^t=( 
c^U fada faataa ^na af^^pajf^ at ^a 
fa(stfa®®tca dai i >iit at®f^ af 
t^fa«tf^(8a fafn^ a^artnc^a atai Pift® i 
fa^Nca fasfda ^tfa^«)ta aij^itata 
’Id ’Id «rNf*i«F « ^itaj^^F faajfsicaa 
fawtda tHdafi aT^aitdl aai C3S% 
’ifsr •r^’Pta f®®a ftca 
fasita f-f’Pi d«aua I ’itataa®: fassiwa 
cftit's 4«ta «* cai^c® at^ apai 

aa i(i I itaraa fawfcaa «r^ ?»! 

aptntcatt «rata Scaraii 2ff®j5 car^c® 
fi^aaf ca>a\a ®tn ’lacat Group project 
^tasii ^tc® 4f®iB cafTata 

ipta I 

«raa cat^ ^^a c«f%c® sf?!® a<ca^c‘ia 


(Nature Study) feaa cafta C?sai fa I 
5 ^ cac^ at carfic® aaKfaaji. aataa- 
faaii '« '4\afaaii >iad ft®caa cattl^iB 
ataai casai fa i ®t <2fad fB ^atfaa 
cat I caaa—at carntc® a?t<fa^i jjacai 
ftafti^caa ca aacaa faan ca'sal fa, ®ta 
iflffBa ata fd1 Kitchen Physics I 

’T^a cad aaa caa^r®'ffaaii ® atataa 
fa®ta a^tcai fa i ana cat'ftc® ’sf^ai 
fassla (Earth Science) iiftaa ® ataa 
c«r-ftt® naK aataa 's s^afa^ta taasi 
casai fa i cattfai faarMa caca 
ft®fti?tcaa waa cafa^ caca? ataa cara^a 
f«®a fawfcaa ca c^atas ntata faa*! 
ataj®t^a5a i 

a^a aai^c® n^^tafa a'a®i a? ^acat 
fa'ipcfa ai at'fta ®tcaa faa*ta 
(Trainintj) aiaft« affl fa I 4a ard 
faa'ftfa atai aacaa atatafacaa ajaajts 
«itcf I aacaa |fBc® ( « ata) faa'f caa 
faf®a t^fa®tfalBc® taafi cf'sai fa i 

4ft?l fiff®fB ^66 fa^Mcal a^awtca 
caacaB^ ^®fa ®ai fcacf i 4t caacatftc® 
ftdai fadda faat^ ai 4afc*rfacad 
asaata ^catn nta i 

«rr®IB ft’pft ra®t«icaa ^faca*! ^car 
fad *spiafa®ta a^rfa^^ta ®ca caa i 
«ir®faat «« fafat fasstcaa yH ^td i 
4 ft'?i’T«tcf a faa c*iacatfta att 
^ai alt’? I ^f^l5 caacatJla afd ^tas 
8« fafafe ’laa casai fai ^ faa 
ftt®ai sFlfT aatsfi S' fafat aaa ata i 
vt aacaa caala vfat f1®taa 4’ircafaca^ 
^ac® ca®ai fa i 

'Bifaftd fa^fatat ft«ataa atai afta 



c^, 3 ’•rrcwtTOit sRfif ^ 


^i«|9 c*f*ft« cif'eii 1 c'ftJt 

cnntf c»i<n ^i 

»ftftt^I itCiWl ^t?i 

«t*! *lfaif 1, «*|*r Scientific American ?l 
Science C'ifC^'e W 

^tiaiill cn*ft?l 

♦ftni c^tJf'8 C¥tsr« 

’Itill 'fl’PiS Original Research 
Problem-tilfl wtW C?«5l ?? I 
>Tt»(tm: 5i^i?isf cll’T fttai^l fa»ftt^ 

51J5 I 

5|%3?lc« isftsr 
5|| aNi 1 faf^i *fc\? ftRai 
>1*1? faJfU^a «fta*fi nta i 
SFtc»T « i!ta?:*ra 
aia’?!® «ftcs I 


isnafawta S*fa c^t'i'e 4^15 faJii 

(Topic) t^af p I c»fl fw^ itcai^l 

at^l a| *rcf ^ta na 
¥tai f-tiFaf c’l^ «ttta!t 5 ata astcafecaa 
a^fiar aftasr >iiat itPiai ^*1 ’?ac»! '9«a 
ofjn 

atcar atiaf 

^aajffsfi^ai ^w-faait»liaa a^'it 
caa I ^ajt*fa'i?a'e «Jta5‘l 

wtatcai aa, faaca a'^^ta mw\ 

«lf^i5 faart^ia c«lc^^ Field Trip-una atafta^ 
a'ai aai =ata^a fra<t{ai, 
fa^Nata iitajcaa atcar attar 

ca^tt^ fata at'eai ?a i 

^fsil ac^j1»tt*CTl!i 




att»ia '«taa csfc^a c*lt 5 t- 
f^ata ^aflte^fe («it^. <£w. R) aa'ysft® 
atisa a^a 511 ?%^ «rt«tt^ta ata 
wi^’T^ta ateit:« 5 ai aai ^itR^ta c^ta 
c^ta sftc^a c»itc^al ’Ttafj’a ^itatwta 
^t®i«ttal srtca i «^ > ettar 
%>«»8 jftei •!<« faf^w 'Bff^atraa faaa^t^ 
-sf^fta '®lt’ft 5 ttaf Arthrospira (gat 
*fta Spirulina atw 


awl 'sitisj? '6 cas)f?csia faaa Kiel's 

<Bft?it5i «ttBf *1^^ c^ta 

faaaa^ ^a fa i 

^81 atisa 

aai '»ftfap^ta «fta f^a -iiafa ai ^ta« ca^f 
«[s?8i »iaat«* Bft?ia feata^ttn at^intara 
a« c®wr I 

«ft?ta ■^faat^lat 

at^ aas atfaRi^ w f^Ttw ar»iw 



wt*!« f^mtrn [ ^‘1 ft, 

^n^'stCf 4^ ^KTtl ^->1*1 C4ll8f 

(Millet) y\zw 4^ta 4{5 «it^'e 4^ ttfiailfT 4^ Wt«f^ I 
«if»f«i?i 'Bjftft’itifii «lftf ft® I 4^^ c«tti5pnr ^>1 

4^ «lfwi Cfl’F »1*191 I ffCfF Cfttt- 

fft’Ptf Cffi C’tr^-4| frt^f 'Sl®t® ®r»!ar ▼CT 

^^'.n frfi 4^ JTtftrftf't^fff «rt^t nffSTtef (%i ft 

Jlttff® I 4^ «rr91 «fg? fftftcf ®tcar IVS\ ft) 

f ff f? ’TfK tf'BTtl® I f ff ^ fifstcff W\ Cfl® ntw I 4^ 

cntt^irtf »if*f efr’? «ft^. 4^. t^. 4t 

fft»if ffw ^ti»n fftfi c^ ’Iff «f 

«at ^9i '« fttw’Rff‘fl5tPlWfti:'fR I 

ftl® I ®tw 4^ PtCff 

4^ fffCf ^ 

W 4f^ fJt®“ 

ftfl ffrff® C3ifr?fe?tc®'« m 4f^ ftfjw 

ncffll 5WI ffitjtff '« »i^'atc«;f fffcf 

4^ I 4i8 4®|8 I 

4f^ 4f^ W ft® 

c4tlBf-n55® fti:®?! fwj 4lB I r^ftcf 4| 5Tt^f^¥ 'sitfWf ffftf 

ffC^fCff f't*! '^tfl CfC®, 4^ C'fiftiSf4^w fef I 
FAO-1955 'B[5prtft *!ffCW 4?Fftaj 4f'. ff-f ftf' ftSIf « «rt?tf ft® 
*it«ivi «ritfftfl 'BirtPr® ®t^, ■stat'sfflf ftftif 4f fjf^twf ^ Ftcff f?i5 
fffjfii 4rtf*icfi fftf ft cf^ ftaitf ^ ?[Cf 4f^ »rt5][^f 4[tft^t 

«)tr«E I 4®*lt3 ’Tt'lf'tf '«lJtffCf1 '«ljtffC®?t 4^ ^ft< f ffftl*l 

nfilft*! f^Cftff ®f 1 fffftfl ®t?Cf JTffft^ ffft®I 



f^fi|^ ^fl<r-f^i5st^'t «o ’Tlr?i ‘f^’c^trif^jfl^^ 

^>\r JrtC9I 4*1. 4. «it^ 

irt 4rer?! 'Bit?r. ^ir CJife’FjM ’f^t*it>^ f^f^r ^t|sr 

i^fej (ii<pf5 '8i5^tC5r '8'f5?S >>b« f^. (flsj. 

W. \U '« «i^5it5f^i:?!f cffc^ i ^ta f% 

®t’(;T ^at ^a i ^isfefwa «[tato?*r ^a f^, afar «» a^a I 

^caa ®^a a^a ^cait«s5Ta 4^ ’faa f^fa jfta 'srt'sc^ta acat^ftaitf, *111 



®la Jf^taata a^ 


nl^^^fafe 4a^ «r5^tca »r®Hr^a jpcaa 
'siamf ^f^iaraN a^ i 
®tat^ ^fl?“faB5tcaa ca'ra ®la Jr^taata 
aa( 4a{5 caHrajs^n atai birnr jftjjia 
c? 2 Wta*\ c^^ita atnrat^i -sitca 
’l^ata afarir^l ^aai 'Ita f^f^i ca%- 
ataa a?? at^^ita ^rtcaf^ faata faitr^r 
’la^ atffa ▼ac^al awfi?ta& 
v\ car^ 4%t>T •rfh'i *ft»f ’^naataata 
aaiatf^ta c«r%®f^ a5f% ^ai 


atJTfa^tf^ catcaa 'sitcnai 

atc^i a^at^ 

f?ffa“f53f a^ ^ta aa?f^® ^fia- 

faarta ^ajNata ’lataatac^ 

^tata 4a^ ^ftaaij *Fai« 

caa i 4^ aaa aataat:aa a?a ^^^ 
ai ^flafaarl-caFtsitel^ 
f^fa ^faai faatra •sfa'f aacaai c«fa 
fe^aPa^rfa «iN^ntn ¥att % 
fraa I isit. atC9! f®fa ^^5Ft^ta 
^taatlca?! caf^^iM (a^ata 

«fta. f^. a^a caf®f jt»r fasfa 

^ajt*r5F fa^^ ^a i 

4| aaa ^f^taata caffeagf^r 

^c^ic^a ^afa^ta ^ajt*f? 4jaarat'(r catiaa 
atfajaj ^tcaai 'oraiNf cata ^a**! 

a?taat:aa ^fRs^ta >fasta c*na ^tcar 
at^9itca*f « srcacla '*fPic*rta’ 

C3!f%a aacai ’Tcaaata i 

^taat^cfST cafs^jt^ afj^icsf '«Tajt*tata 

affc^ catn caata fag^fsi *rra| 
ca^tca ^rcaaai ^ spcaa i 4ajt® wtaf- 
fa®ta*| &a cnF-4a "ai^ca §tl? cartaai- 
a^a*! f^a facia Pf^i •sfa^ia ^ 







?ia*! ^titcj^i 

1511 

f^pc^ ‘ur’r »r??tiiift»i ijait^ 

5fc5?3i*rtf 

I 'Jt? '®ipf*35' 

iSfigr C^U 

ig*i*i-^f^ sit« 5^1? afr® 

5|*i5f =^111511 *1*1? fsf^ 

^ait’F-faast^c’fa »Ttffc<fi 
^tC’T^ ^fS-r f^^raratc*ia 
'« •ritfac’fa ft^f^atc*ia 

^flrfw m ^ra^T i ^^taH cac^ f^ca 
'flc^ f^fa afa^t^ a^ faasta af^ca 
arnfl-TBcwa JT^cattaiC't ’Ftw apcaa i 
^|tat^-fa®3tcaa faf®a faata ®^a a^ 
ajt*r^ ’fcaa*ii ^fcacia i ^stac^ 
^ft^tcat’fcat’Tt faita^ aacaie f^fa ^fraaai 
afcaa <fla^ <^t^a fsitca^a 5ta ‘sa' a^aata 
af:^ ^lac^a ?fa fa^tncaf ^ata'< caa i 
fa^a a^tfiaiaJiaa ‘cnfafHf^ata catfet^tV 
ata^ cac^ ‘cafafaf^a’ '5fjt{*latcati8af 
^tfawaa 5T^atiir ?ca ®ta a^ 

areata aft^a ^aitcafa c^as^^aj "sisiaaitca 
ajta=f acaaai =ftaa 4a^ ‘afacatfaa’ at:a 
’Bij'ti^^ttatlB? «itfaastca aa*a ^ai 
*raa^ ^tca ‘^jfatlfaa’ atja ^ta 
aiJ'll^atcatlSaF'a 'atfaf ® ^a I «fi| ?f5 
awtt*5atcatf5:^a c^aajn'® feacatfa^ta 
a^f=T aNai cat^ ‘Ha^ a^atca ^ttaa 
arf^^a-featata ^a’fl^acaa c5^ 5ac^i 
«rta 6 8 a^aajta^ ©ta a^ i^afF ’r"ac# 


acaaai ^lacaa ma^ >rta a^v 
l^cata. '»ftcafa^l « iiftata ^aaitfa^ 
af^a^ta 'tta >>ij8 acaaii-taai 4¥tPf^ 
I 

aait^-faaitia 'sji^gr araa*ita an:^ 
®^a a^ ^caa «fatacaa aa anfca ffa^ 
anci^a I ?aast^1 taaf^arfaa f«aata 
faf¥a a?^ta, faata ffafa'sta Isti’F 
^®at^a uPs aa^ta 4a^ at’ata »iiftatl8^ 
catat^fe apn if^aaiF « at#ca 
if^aaas mta ^raa i afacata a^apt« 
acaaata a'Qcaa ajaa catattfS 
fsa aiaaifa acaaatff% fataficaa i >5»'* 
atca ®^a a^g; tiif®aaata aiaa catat^iBa 
ca'cai ^fla^ ill's* atca l®t^a 'ati^tf^af 
attc3Fi-atcataf^ catat^fBa a^tfa^ aw^ 
fakirs'® ^a I isa^-vsir jftca f«fa 'stac'sa 
cat^tfa^jta catatliBa a^taf^aca 'afa^® 
f^taa I f®fa '®tac^a srt^a fa^sta afaa? 
m\ a?fta fa^ta afaacaa ■^rf^lit^^a 
aw^ I ^3ft«p-fa®ta aN^Ptw acaall 'e 'ata- 
'^tf^af aiaaa ^aaca^ f«fa a^tfaafata 
l^cata '« 'atcafa^ta afa «4a^ faf®a 
acaaaNta afaa4a a^caa i i»»* atra 
’^fj^taca 'astt'® 'ata^tf®^ ^fsa-fa®ta 
aF^i-uta f®fa iaita-fa®ta atata 
a®taf® fa^tfs® ?a i ®ta^a f^a 
^^iC'Sfca fef??-fa®ta “ftats ^fa a’®taf®a 
a'catia i iS4i atca ’pata^ fta'i a^Kaa 
^taaca f®fa isrt^a fa®ta araaaia^^a 
(C. N. R S.) ncaaai'aaia'aica aptar ipcaa i 
iD«9» at:a f®fa ^aaft®ta is^t ^f^ajta 
car®faa-a c®aar i®t^fa®ta ^ajtaaaica 
atar ^caa i i5»^»« atca f®Pi ^a. fw. 
aa cafeajta ^lacara arafafeta ^«rjt*f^- 



CH» »«*1 1 


^ I >a«»8 jftc®! ’T’pc*!^ ^ ?[mc^5T i 

»inif« CWl ^3S( I ^ 

,, ’'” ' 

'6 ^[N-^ftjftsf «lt«JJtf^f'®t^t^ I ^ftSf ^®lfjt^JtS 


R®5t5T-T\^ 


'^9?.%^ '«lt^W c^r»Ji 

Bt?r c^*ft '»ft^ 
c«rt9il ^twfc*® *ftc?f, (4ii{jr 
^si ff5“f I 

C^C^iPt^ SfltC^? ^tC!^ <415 5TJ^^;s 
I ^45 ’rt?t:^r 'sft^ ’ftaf? 

«rf'^srt?r 515 it^fc^ri 

I 

«f»<f:5i 'sit^ 511 'arsr >if^ 4#jB 
5f9Jl I C^^fsr C«fC^ '4fnC«^tC3? 
c»T'«fq ^t!i ^tfB^ ?ntc?r I ^CB ^>rtwi 

n^i c^i5 

«lt53^ ^C? C’T^f^C^f Ijji cB^tC? 

*f5 Bt*r 

C?«l(1 I 

llsi 4Jc^"r 3?r5tHl '8 '8ff^«f«isl 

C^t^Tt-Sf^t fed I 
'5t5*f?j ‘4ff5 ft?[«jr«I 5tC5f a?C9l5 

‘4c^^ti:?t 

cv»rt fj I 

fe5H^ ff^ C^, <4^ STSJir 

*4^ 44^5 ^C5|4 *(ta[ *4^ 

’If*? I 5fr«r« 


srfs 5Tr:5 nrfes 

«fC€r 4tai <4^ ntfe'Q SlC4^ ^fcTitafsr Vi i 

OTfifiT 

«fc^ c>ii^f*i^t5i :|(g«r 

«irrc4tf^fi c*rPr:[i5 ift^irtf^ 

n:^ I (4? ^v 

f^c^it'Q^tc^if eir'Mfe «i^r0 *it^tf4 «r?ici?r 
C5lf“rw^ ‘15{^5 I 

^rafea ‘45f^nf4- 

Bt«lil 5F4t« I (flfg CW4 

C5{f^ '« "f^ ^Kf—>445f f¥, 'ar^«f 

*4^^ «iJt^f^f=i4t*f^ sftlS^ ^-t4?re 
5Fdt^Pr ?F«C3 ntc<r i ^afe >« 

*f<« ^.?*i 5F5r® I 

'sr^ftc?!^? ^tc® m nfifatw nfl- 
Bt?i5!l ’ttc?, C»rl f'fC^ «c«f 

4sfe ^5 « nfflBM^rtil 

^R4tc«f C4t^N®fq ^^fejltaf 

’rtaftcsil I 

c«rc^ w ^Km 

*if5!C44 CT? c«rcf ««rr >tUc?s 

fe:*?:® ic^c^fw c*(r®¥jt9( f^nt^ ^ftfef^^i 

(4fl8 feit^^r I 



\ 3 ** 


WtiJ'S fW*! 




c?i:s53 3it«r ^sc?! c»Tj8 

atf^?, ^3% ^1 >r^3Ft^ 

f5|: ^<1^5. 4JT. :!i5|, 

c^t^r *it5? ^C!8j c^r?rt^t?r ’fs 

cflfcaf ’<U^ i 

^al5 ^C8i^c§l- 

cfR?FJt»i c»r8i—^iB 

f?nr c^t?l I ^aiB c^tB c^, ^iB 
*[^z^ tT^c?! m ^t?r I >43 c^pfJi 
>1^ VI 5ii I 5Tt>r gtB^tii, ¥=i®t^?r, 

^aiBa nfhn ^ai ^r?t^ i 

’at?*['9^ii 5r® ff| 

I *lC^ta ?rc^5f^ f^litf^ C’ft?!- 
6t^ ¥C?i >41 ^*«fTlB3 5F<f1 

III 

<4^ f^’Slt>r 4r5fij^ fl?! C’^, 
^NTTirtf? «itiftir-«rftif vtz^ 
ntiii 3J11 c’Tf^fiit^? 

®t^'flf^9i, ?r;tt^?r ^rf®- 

cnt?i5t^^ mt*! c^, 

«4^ ^tn « 

^f'stw?! 4jf^fafKi m\ I ^4^ 4tf®faFltfl 
cw, -rt?5f « ^jtcsit 
ap®®a I f®f^ aa f^ra 

¥iacair} aBa i 

cntaat^? feftcaa acnj catai^a 'sife'? 
»i"»l^ cftH a^caa f^, ®ca 


’icii iprair, ca 
4^^ asfi ata an 
aft® ^flcaa igs^^a aia, ^ta «Ftar 
a'f® 5Fca i faafa®®tca 

at®c^ cfata acar ca «rf®^l aa, 
aaafa mw aa ajaatcaa aasi faca 
cnta^ta^F t4aa =aacaa i 

^<»r^faicsr f5f^<!>*ii 

^tcafa^ta cata <4^ ^artaai 

fBf^'s.aaiaa 'siaiata a^tafac^a ca, 
asjia caa it'Sta affaca c^«ii 

aa, ate® ajt^fcaa cata 'eaa ^tfaatcaa 
aa ©t'S'taaj ^\z^ ^rfBca atwa i 
fa^^ fac-fa^caa 'sftjsitsai car^ wtai cai^ 
ca. ca aja^i caca^ c^ata §a® car^a 
^alac^ 'sff^fa^ it^ta acaj ataca ca^ faa 
^tfeca am ala ai i 

‘4atca ^4B aacai aPsa aftc^^tc® ca aa 
na'la'1 acaci?, ®tcac? wtai cacii, ata^fa^- 
<4a ¥ca af^caa c^ta aB aca at?jcaa asr 
^a, ^^("a'aa ai ata-sfttcaa ^ai aw aata 
ipca aa i a??ca)«a ^a®rwa feaa atlcat- 
ataf^^ ai ata^fa^ aa^a^ trrfaca c?ai cacw 
ca, f®^a cacaa ^a aatca'« 
aa?F^a >2ff3Fiita aaa atcwia cata wipsa 
a*!® afaaf^® aa ai acB, cacaa c®\f®w 
aiatwa acB w af^caa cwta faaB aa <4a^ 
^ta aca <4a{B faf^ aacaa aa •aaa afta- 
iSfwa ma ^sta fafaca 'Wtai awa aa ai i 
aa*ta'ta 'srta« c?ai catw ca, ata^sfa^ 
af^ata aaa cacaa ewtawfaa acaj aaaffB 
area <4a^ ®Ta acai ca aa*i atew, cacaa 
iB^fwfacw 'Bfaalfawafca aB aca i 4B aacw 
apBa ajtaw a?ta'i atlaca atwai 

I 



km 

W9' g tfw JTi'trj? 





fHf C?<l 


W,%^ C^ 5|9I I 

51C5T »Cv'«Jjtl&?i '« ^^5 m ^c«(j 

^?Ft^ ^tc^ I ^^’Sr C^5t5ltC^ S|1 C^ C^ts? 

c®t5rNr f^d»r <itw, c»r^l 

«rrfe i c^ f®i^c®ii—'oi‘i i ®tc^ 

»f^'<ritfel ^911 ^stOT ^N'^Jt^l *ii« I ‘li'O 

f^C5tM f?C'® ^®I I f^nit’r ®ai> I Rc^T’f «J»'!9-C^ 'Slt^tl 



to I f^c?i ’ft'enl fl»J!>® I '®a>^'« ^^9 c^N ^?ic^ ^®i i 
i»ir^ I 'sfS’Ttci c«r (?pt5? to CTt^, totn 

C?<rC^, ^»I I 

c^to I <ii^^i «tc*f «r»i to ^tc^ 

'«c®r ^^el of ®rr5^t^-ifc®r «itq[®i ^to '8ft^®r to wt5?t»rf5r 
to i-b-i ^<’<jtl^ f^c«r irt'e i '©to *rKr?i c®T<rt?i c^m 
c^ toJ^ I 



c*f^ c?r?i ¥?f5it? c^t5{t?i (?[\ ^tC5 

Rcw carter ^v\ | C?C^ C\ 

^«(J 

iolrS. 3T^^jtl& ^ck^i m ^t^*l =^— 

c^t’^tcsil I^C?f ’Vtc^il cq 0ft?l^t^f5 ’^f l^?l—C>T^tC^ ^aMl WW ^\ I 

C^STt^l ^t^I C«f’«(ti:^1 I ^^ZWH 5^5(5 ^ %5T 

^u^i[ ^tc« ^!ihi Bfsiw ^11 mt^i c^^tm\ 

cm^ ’itc?! I 

-5t- 


to »fc^?[ ^r®c^ ^t^t«f^i:*«r 

^tes^! to ’ffa^5(C‘ia ^fmaiTa 

tow ca ^^^ptesra ^m\ 'Q «f^f® acacf, c^ ^*«ri tot ^ac^r fa’^tca 

c^t^t c’^rc^ ’j^j ^t^1c*r 'e^ata 
c»r fVg a^Ji c^tc^i'e ^rt^il ata ^tc® ac^t 

catafta ca=i^5tl cata ^a *t^£f«ta ca^c^ta c^ta c’ttsic’pa at^Uai «itastc»r 

fa5ac«ta a^raj®ta a^ai tot i cat®“r "t'si^a «{tai^ faajt^ 

toaa 's hsstfaa^ toatc^l ?l 'sjt’Ftw 'Q^ata a^ bsfaa 
<tfa^?iai ^ca^c^ia i ^^aa^a ajj faata <itaN ^tca^ <ifaat^ata 
c^ttc'i^it^aa ^ai f®fa ac^itoa i aTt^a caftca ^tfla ^tata a^ faat^ 
®tai a«pt^ai ^ra ^ta^tw '€f ata a^at® f^fa c'scaflc^ta i ^a*ta ^raptpa 
'e^ata ^car «tcaaf a^a a^ ^^fa ^cafacffia ac^, to (rvta^t^ 

^caf*^ faf^a ’tea' aata^ aa fa i 

«i^t?»f »*t®t'<?^a c»t^aa f?c=?F catcaa* a*cat5t%a ^aa^ ^a^ta a'caw- 
to ata¥ ^apa afat^ a;a?F aptat^a ^®fa ca^a ca*Tata'sf% ^ca '^talc^a 
'Q^tc^ta i'tir's I ca^ca aa'sraa Kt¥tc»f 'ed c®^i, tta 



3 «iWWcinr aR^t»r 

'e I c?itf^?itir ^tcsi 15^ 4f<(5r 

^^c»f 'e^^'hj ^cirsT i fsj^^ %5C5f? 

44)^? Ir» 'et^^ fif I ^e 11^^ 9f^ 

tt*(1 f^9J I ill?I9f?f 3|t5r^tC!lC^? 5rc<fl f^fsf tsitw Jl^WSJ »fsf^ 

©0 0 sit^ST ^f%aj»ij I 

^CSf a|i;i»t! 5(:?r 'ediT I 

^?lj ^Itn m ; ^tl^l'Sl 

^sri '5r^c»rw csif^ ^tc^r *4i^®^ 

^fiff^?t?I 5|'® 'BJ'l^f^f^^l ^^1^J|^ yj,^. ^SltCSJl 

’t:'9t9!t? »fc^ c^tatRi csitc’i^it?! ctf^ i t£i^ 

c$5f^ ;rl ^?:8T'€ uq^ 

tHHt? ^1 ^iSl ^i:Tf|5I I 

>8® *ltj9f ^rf^^ST 51tcv 

>^^1^ f^f^%^9T f^^t«i ^i?f W.W ’fft'^1 <£f?4;^ I ;ij^ 

'®lll^t®T C®^t^ ^tisr (41^^^ i8'® ^ 51^1 

SI'S f«f^f^^5T if;?[? 5jf%9{!?f fij55[^«f? © 

^I’sr-jf^?! Jit^tC^J C'SttC’fSft?! 5tf®!C?l 

f^fwl '!q^®<I<| I 

CSTt:?? C5h5 i^Jf»tS^ f%f?lf^^CeT^ Jltft'® ^US 

I '®^t^t*f-^5ic*f f®fifif^c»ia 5it?p9ii ^sTjt'Q '6 

4(aci?i ?ca 'scSi i «ii^ c^^ft 

^taffST I ^T'sfcif^^a ia®- ^itc®! 

c^fc^fsj^ ^^5 ^tMcsita '®itff^?i 'SfR? s4i^ 

viiatafJi^t '5t5?rtft -ii^ ®t^?f <iiat?toa 

5»t5i ar^i c^c’if^iT I ar^rir to 

CTfsii c^csf 'si^i^ta ^wf^sT I m\ c^^i, <fi^ 

»4iiifaf^^ 5ia I csa^a <stt^ c^c'if^sr va^* 

Jiiw f^»fm «it?f«?f ^rt^t^tCi ‘iiamf’i’f f^f^3 ^ i 

^911 ^J^si R-33, R-34, R-100, R-101 

5itH 'sitff^a i4i?t<if^<l I f?i5^ 

♦fa ^ata a'csf c?*i^ ajaat^ 

^?r m I 



^ 9.8 

C5W ^tlt ^sni »I’WWI 

'«it^tc»f ^ ’i^r 7{vf^ nm^t CW3I ^ 

^5<f5?'e i^‘it^’51 'sjf^apsi ^^vs »ltw fsr i c*i win’ll cw 

wtf^cn wtsw-*!’ ’tw cncw ^itncwi nlw i 

ww nwl ^n jri^®tn i ?n*ciin i ?1^- 

<11 »il1?ic5F nitwit ^cn 5rtl®tw?r cn*t f%i 

»fnnin wcw ^t^tc*f c'sc^ wn 

cn^tntn c^Pit ^nf^i Jincn'sttl man >rt^tcnj ^il^W-gni;*^ 
mt^itw tinl fnc“(n ^tw ^tr*rn mu wtc^^n 

aic^in i Jiitw s^ n^n nnc»i 

fmn sn^®tn <11^ f^cn '®it^H fneml 

?5c^ 5?t <iint5f'Q ^tfl man 'siw^ <2tcntW5ftn 

^t^ni wjnflc^TJi I ^tn ^^in »itw nan ’ten »iiente?Pi «itfnwTen 
mnl >!atw aenfaw i 

i«6o® ate«in f^»ian—'wnf^w 's ^^wntn nt^^ Ucn'wlwfnn'tn 
«rfnnt^ tflcnte?fe=T n^cn 'sitatc^r 'ee^^i i nt^^ ^twtni 

^C5iw f^5f nen^ jrt^^tn f^icn ’ift’^l wnfae^si i ^tn’tn Pif^enatcwn 
^nitfan ^nn:«i =1^ nnc^ln ?rt^®tn ^^fn ^en c«fte’t»TTn 'q 

^fw5i f%i& aewn ud "Sinn nten^ 'ttm >it?p»iT 'si'^n ^en^i i iflente?re=i wen 
cafa^i ^twtc*f '6^1 c?nntn wcw ^tnl we^iw cwtwew^ 'wmai wtfnen- 
faewn i c»ff^ ^iwt^i emw^ firnw cne’t at«nl n^fa^ i a^ 

^tcan 'iiente?|!? f^cn fwl^ aewn atc^ ^’tfaw ae®ia i fw^ 
n^ai cannin cafaa <^t5wcan cn"^ cwtw faw a1 (win aeu <awi& 
«i1nln nlww)—»flaa fw, <l?fwa1faw n^aln a^ntw waatninmw wintnin 
wew 'inenn wNtwn cwla a'sUaalwi'e faewa ai i nlealw, ^nfww nl^eaea 
^ naewn i fafal aaen c?ta at?l aewt i «tnw nlwican mu^ c^tawiat 
^iwtpa cMw I alar nteni caewt* 48* ’W ^en %n cjiaaiai 
^faew '«inwn<i wncai i vfln<lcn ^^®inln «f1n ^itn al^w ’ta wfwapa wenf^a, 
f%w 4fe» cacww 'e^ntn ’fn 4tna nlwtean nlwin cftaalai att^cw 
facn ww^wten an i 

win’in ^1ni nw vflwnial c?fa ^wfn wen cwkan faw^ aw juta 



4rf^^9i^t9 ^1 i;?o4 jiicsnf (pf^tC’t 

^t?l (£rt?i 5f^ 5it^5T j^'spsr I «ii^tw *t?r *nr 

ifc^ cell vii^lt5(l '5rf^3K3i i 

5rtW STtC'oil cqwtCJfC^t 'S^Tf^ ♦tIt’Fl 

^?flw=fl 5|^ 5i<f??p C^t^«tl ^C?^--tilCWtC?rj5T TO «f«|5T 5TfW»I 
^t?r ^tTO=T, uq^ 5t«rt^ c*rw5j i ^non »[tc9i 

C?fR ^c? |vf^*f 5ltW9f ^f^afSf I 

5It« f^?l f?5l ^ CaR'S ^Itw 

h®tf5i^ ujtcsisi ’itij ^c?f CTi( I TO?i 

c«if^ ^5(1 4t<jfc5r ^8 

C?i:® ?“t 5t5ft?l 

c?e^1 I tilC?Iti:?fC5I ib"« 5ltt®T '5if%3j;;f 3p^-| jfg^ 

c«st^tsr 

^i^’isii:?! Wi^tPT c^C5 <2ffic^lR^1?r 3 [jt i 

c»itc^?[ C5lt?r ^1^ apsi^f! c<^c^ 

<(tc^ I 'Q 315fC5^ iilCiltClfC5l?I ^W5F ^ I 

apc^f 3FW ^1^5? ^c?r q:5-^t^c?r «ii!:?it?:?fw^ ^i tf^Jfwj 

'sitwf^’Fiif 3rt^r5i-c«t^ 551 cn^ c^sij? '5ft^tc*r 

C^SJ^ FSIC^ 9|tcii I iJsiJs yftc®! 'Sjtcsi^^t^ ^t^5l-C?fi? NC-4 
C9is ?FJit«t?J fi^c^ %!i (;^\5t?r i 

ig5^5tf%c® «(t:^ I (?f JT^ 

I f%i 'sftcsTtPHi ?p?rl I ’I??! c^N?f1 (?\ ^ ^<11 





C^U\ 'eC<lsi^^’RtC?l? JR’hT ^tW 

»rf%» ^Rapt^ ^c^’5[‘il 5t^c5 ^<(T »R M'? 

'« JTT^tc^ij ^r?i3rr*tf^T c^t^ii 

«rt^l WC^ torsT-W’tC^il The man who made the 

bomb* ^91 TO | 



'er*H9t^ 

ii>»8 '5fltc^?i ^f^9i >i(5c?r?r «ii^ 'sjf^TO 

?Fi^iR I ^1 ^^\ c^i^t «if^TO •ffflw 

♦rteni I ^ TO f^f%w <ni^*w 



<it«at?r Jivc^if ^t?i c*f^ i 

b*wc^ f^aft^H '6 fifJFi »rf5i I »nn3r 

C^, f f% f^Jftrf i^tjtf^ ■Tt'5 

I fV'® ^?r*f f^fi[ f^?r ^c?[ c^9K»i5i c’ff, 

TO C^T^ art's C^^, '^tC^ I »Tf5f jffSf f®f^ ^ 

^TO fer*? I '^tsj (?i^ 'rnca[?i TO*! 5C^ *tTnc^ i 

af^CTO C^5r*l1 f|sr ai^pf^ I c»l^ aft^tC^ ai’T 

^?rl f^»i ^U wi I 

tflstc'T ^t«iJ^tC5T fTOf^c»r*( ^c*f 

Ethical Culture School ^rtc^f ^csr *tt^tr5?1 TO11 

^1 «ff^st*it»ft 5?1 ^car <1^1 »fV^ 

fC«1 ^ I iill ^■^Z^ 'St^l C»r^5?t^ fwc^ C<t^ 5t^ai1 I 

a?® cm, "*fltf^»f ai^* «t^1 fTO cwarsil f®f5? 

'sW, c^t artf?c®jrr ^f®5t»T 

TO^ »rtfl1 CfC^j? I ffC51?I f®^ ailt'^!? ®Wl 

®attail^i ^»ic® ^ ®t^n:®^ >ic5ic^5i m f»fc^ i 

®ta[t?r f®f^ ^’^ii®tc^ mK ^® ®*ri 'im®^ c% 

'itc® %ari ^iP ®c?jf5ar I f®f^ ®?it^*^ ®t^t9 ®^®i '®t?l 

i’*r-hf®aiJ '51’tfl^f®® c^\ ®^®1 «2lt® ®t^t« 

®®:®a( I 

1$^ ajaren ^®i®n <Jtf® <itn i f®f^ aj*apt^ 

®C51® W 'ii^? vs®l^ sTttcajft'Q f^f®« rj®csBi- 

»itain ’ii'St? ®iic® *5® ®?JC9I5! I ®tcsif3®t® ^® '^-®c®^ 

’Bi^fjt’i® fe®!!, ^ti:*r?i aft® f®f^ fsinfsi® ^lait^it^t ®nc® i i^tt® 

Minerological Club-il<» ai®J ®C?l ®C®11 '*til 
a[®ii I f®if^5j 'I®® afxajst® ®i cwTO mw ^ 
TO C®C® ®tt® ®1TO I C®^aiTO ^cm f®f® 

w®CTf®c®5(i ®tw?i tflft*! \®c® ’itw® f® cai, ^tai 

'fl’Tt® ^TOn ^t®T®J® 'it?l1 >I®I ®C?I f®CKC®5l I it 

tftTO iil®§ ®® tTOfear®, f®® TO ’RW TO® ® 
f^t® %?i ®t 5 ® I f®f® TO f^®t?i ®c® f®w ®tc® f®c® ®tf®® ®c®® I 

TO® «i^®tl*it?c® c®c® ®ti®® ®^^fvnl c®1 ®®^t®l «rt®f®® 



'e^^rt? ^?r ^t?l 3?^i5’qt’t »i3[^ttij 'it?! (p*rt5itwi!i i casTt^rrm 
*11^ ^?lt9i;( c«!, ^c*1?! f^»it?i ’i^5!-hfia[J <2ff 

'll?!! '5rw?p ST^Sf c«fca[!:5^ I 
^Tfs^tl^ I 

C*m R^t?I ^Ic^tc^l?! ^^3! 5!S!«I I 

^ic^itc’t?! >rw ^'?5?i*?^?!W f^i:*t^ «t^t^ f^^t?r 

f^9T ?I»lt?I=! I ?!^t?rJ! ^9Jt2r C^'G^^ 31^?!, 'it?! ^ 

»tth ^z^^kz^^ I 31^ fttf^SJt^C?!?! '^t'5?F <lft^t?I cnz^ ^'^Ttf 

?W5?, '5'5 5!?y?! 5t3! C^u f^si'G I ^Wl«J-f^®tW?! ^*!TH^ 

'it?! —‘That boy will either shake up physics or the 

world*—^'S?!?PtC9I 'eC<l5T5t^S!t?! #tf^C?rff:5T5! I 

CW I C^I^tiT^t? f^'<fJt'5 ^JtC'Sfb’t 

C9r^C?!^ltC'5 ?!t'ft?!C^t'i, C^1?I 

«t^?r ^f’tf^’fjt^ ’f^^it^-f^^tJ^cw^ >!*n’^H '5ifc>iJ? 1 «ii^'i?i c^nz^^ 

vrci^t?! f^f^wtsic?! I 'i!?l ^t^t5! C?C»r?!^ '5|f«(3Jt^ 

f%l f^fs! ®rt^S! '«t^1 Bft3?C'5J? 5!l I '5!?! >I5[n?! 5!W^ Bft^m ®t^1 

to C^t '®1?!t?r 5!Jt'«!t!:si0^’ Slt^r^ ^1^91 to?! 

?!W1 ?FC?!5! I ®ti! »It^ ^Z^^ I 

vfl?l»f?I f^ttoetC?! i£\^K '®t?T^?! C^C^ISI tof^Wt^fC?! I 

^ 'It?! C>l^tC5! ^t^t?! ^1 C^5! I «)f®^t?! f^^t«t 

t5 h»tf^C^?! C?^l ?!t?r—vfi'® ^5j ^^CJI I \5<(^'Q ^t?! cto 

'it?! ^»!t5lt9r 'f«ff«^t?! ^^C?!tC<t?! toR®t«!« 

^«(Jt^J!l ’f?!^t?! 'it?! ^tt§ 'sit^ts! erti?tWl ^?! I f^f^ 

'Bltwf^^t?! %?! to ^rtf^C?Ftf^?!l '51'!! C^tJ?t9l^ 

^Jtf^C?Ftf^?lt?! «!<!Jt*!5!1 I vil^ 5l3!C?l »!N'f'i> 

^t^J 'S ?4!! 'BI«(J?IC5! ?IC5!tf^C^*f ?FC?!J! I 

*fl?! f^^^t®! <1?I ^®C?!t^ '5|tC3!ffl!Pt?l C»!?!t tot%1 ap^lt^Ct! 

•ItlRtlf^^ *ir'8‘ f^^?!?F ^tf^?Ft?! ^r?! ^*1%®!^ I iJ»8» ^tt®! 

«i5t?itw vii^^ «fto ®f5i?!'*if^ ^?!^t?r ^cwfwir c«t^t«^ 



*if^ «r^n c^t»T^tfl I «2rf?il^^ mv 

S?-**(’ C^tl^ I «f>!5f^: ^Cgl<rC«lNf C^, 'il^ 

«lf(WT«f c«rf^c®^ C»r ^Rtai 

f ?f 5t®ft?r ^U I 

C^f%C^t?I C^tfffl ^C5T1 I i£^t 

^jt<iTc?f '®if^ ’rMs ^Vs 5!p?ii i 

7^i^^ c'f'e^ii ^c^Ti fsi*. '2ijt®f^c^ I 

3i[C9i11 vfi^ «r^iil^?r ^’tt?ic‘iiJ sfcsr 

^I^JT ’tflafJI I «2r^?ll^C^ »lt?t^J 

isfzw 'er^5f^t^3(Tw^ ^Hq ^U\ «f^?i ^?i1 ^z^\ i 

‘^^0 0 0 dl^N 25t5?C5pt^ «f4C?[ ‘»*,»«« 

C91t^ arr^C^ll I 

'5T^C“f:^ C^U\ ^C«11 I iJ>84 ^®lt^ C^l^ »ltc« 

^t5^t?r ^n 'B^t^rtst^r s^-*r’ c^t^itt^ 

35C9It I cat’ll I 

C9itc^?ii '8)tc5!i, c^n\ *tc^ m cm i 'sr^'a 

^tcE? ^csit I «itwtc*t?i c*r^ cm \ 

c»t^ ^u\ i^?itc^t^j ^jtR'St^ 5c»ii I c^u\ ?pt^f^t<T m 

csrr^ i c^t csrtc^^ '«i<—’ «itf^ 'sitw 

mH ^z^ sifit^Ttf^ « c^tsfi OTi ^t«ii I m 

Bl^ CBlT^ C*f^ cm I C^tsrr^T '€C»l^- 

csitc^^ 1 f«f^ «rflF «f^?i c‘«rc5?j f^cwc?p 

^v^zm f^R®tBic?r i “tf%* Nc*r?r®i %>!w «2rt?r^ 

^\n BTWCBrt ?tsr i 

'St?[i 5^c?Hi »j5F?:®i?( ^tc<5 

-ffv?i^t?r ^t'QKi ?[CB! 

‘Secrecy strikes at the very root of what science is and what 
it is for* I 

^Z^^ i»48 t^twf '«ltC3(f?l^t?T ^Vn 

rif:% ^r^'Atn C 5 , «(f% ir^rst^f^wsi 





v6>* 


[ tJt 


^^»rc5tir »rf%«T<taf *r<v C5i«il 

^ I ^<15 iflU m\ W <^C?r 'il^ «ft9 

40,0 •. «f?t^ i *ff^5i ^R5t?r 

'6C^5l?rt^5f1?l —The peoples of this world must unite or they 

will perish’ I 

Jitcqif ib-t c^p^gt^ «itg ^c»i ^\fnn 

ggt1» 'ec<l5f5t^5itg ’(sfi! 1 

>ig»t!T cwgfg wzw fg5sf^-?f5t^ ^rcgf ’^^‘i 1 ^icsgg »!t5tcgj 

^gi >r^g s^c^i'e ^tg wt-^ g^gi 

fg’jrt'i ^fg I 


c^z^t ’iTfig «rtgtsr^g^i ^z^ 

9T'iig^ c«rc‘^g fgf®g ^<itcg ^fsrg % gpggtg 

f^cgf^sr 1 ^isig firglg^g ^z^ Wtg 

ifST-g^aig fe^T 1 ^cfc»r ’s^’g «iTg^c^g 

^tg gg'sg '®i<tg ’itcsf ^tPrjg gNI gc'®1 1 fe’fc'i ^ 

4tcg*r ^cg *itvgl^ ^cg cgc^ ^tcg?^ ggl 1 

»itgl fgj^-gtc^ ’itait ^9* gtg gf9Tt5^ ’itgcgn 1 ^z^ « 2 ff»igi 

cgfjtf^fg? ^t^gt^tc^g g^^rl ®fl»itg^g fggfcgg ^iigr’r g!&grf?j3| 

c^tltfg^tcg sf^»itg^g hggi cgtg cgcg wi g«;f ^ggtg wcw 
'slg^gt^r^ fgc*rg «Tttr ^tg fggtc^g gig^^i gscggi fggtc?[g fgg 

sitr fggi’tcgg Bf»igf®g gjgg[t gpgi gg 1 cg?t^g9fgc»r ^tg^« 

«fq»ttgi&cg^ cggflc®ig 1 ggtg ^tg g^^t«g*i c^z^ hgt^ 

wi ^tggtg ^g fe ggf g^cg egg 1 m gte*! 

c«tg ^ig’Sr ^fg^gj^ g^g^^ gegfggy 1 

‘ng’tg <3tgtfgg ’tf^fgfg eweg ggg ^fegg gjgtl «tgf%g^ gg 1 
fipg, gtg 'e ggg fggtcg gggt^ f^g ^cg ^cg cg'egi gg 1 ggg^ 
fggeg^ ggg '®itg'e ^Jf^g ^?cg '8tg ^ggfg «rcgt«rg gc»ii* 



cn. 

*!t^K9i11 »iTslz^ 

^ ftfi w<r fww?i ^tVs^ fi(<(1fl^ I <iw^j cw*r«^c^'e, 

ft»I I ap5l»t: ^ ?f^5ap (Sundial), (Clepsydra), 

(Sand glass) <2f^f« ^t5rrf<«( “T^ c^'t*!®! 511 

5f^5C5-5 TO fsHPI^ 55^11 

C5ft^ ^tcani =7^ «rr>TC'® 

•itc’f, »!5C55 ^»iti:5 m i ^ttai^t^f f^«( i5C*f« 

Wl^ C5t^5 *rl1C5 Ollc^lf^fet?! »ltf9tC5 55^t5, ^t^l’ft^tC’I 

Otar'S ^ C5t^ C5t^ >rl5tc^l 5C5 «ltl5' I 'A^ ^f®!- 

^fro *[5-^111^5 5# <iTcai?f «Ji5l&c^ c?ic^ 

5t^ 5t^l I ’s^’Ef Ri^^c^r c<«tc^ RRI <iR^rr«i «r5i 'si’t?? 

»lt-lfz:^, 3T51C55 A^ Rf?l 'siNC*f5 nfkm^ *(3t 1 

^tc^r RR«( C5s\*f5j 

»ilR^TOf5«!i '<tRi’fpi »riRisijtc5i5 

( »ftRT5JtW5 titw b^is 5lt=? ) 5^C55 *15^5 

5C5f59f I At ^5R«r .i^^J^tsf-Slt^ TO *tlftsijt5(t^ 

TOfI l?c?lflc^5? I 5tC?lRl TO 

tc®l I c^t C’^fC^ C51^ C5t^ C^1^C»lt!rt:5?I 

^ C^Tm A^X ^zw 5T5511 C5C«F I 5t«f^1 C-15 5«5t5t3l 

'5rt5t5 !^C^ ^^US\ A^K TO TO 5ft5lt5l5lt«Rf'fi TO C^'l'® I 

<1^ At »1^®T <15 

C5t5 55 »I55-f5[C?'*1^ C5i\“(»f ^^t1C5l5 CSll ^?P 55 I 

^55 R5l5C*r5 «rtsr ^f%-f5®t:it5 ^55 TOlC5 ^U 5t5l 5f^ 

^5lR^ 5i:9f55T, ^1 5ft5i5t5 ^<1t5 ; ^C5 At C^5 C5, ;»a'!9 

5 ^ c< 1 t <1 f>l 9 rc«’^t 5 ( f 5^*^5 ) <2155 5 tf 3 [^ 5 f® I 

«r»n5 TOl5>1 »r^^5 C'iz^t ^^C5tt»r5 f5f®5 C5l*r 5f|5 «r59|i? 

5^5 I i<lrV* 'et9»tf5513^tW5 <:p^5Jt5 ?F^ ^t'e5t:55 ^»f5 5|| 

^51 5C5f5»r A^ i^J9^ 5^Jt'^t55rf5 ^TtRc^lIsi'e A^^ 5f? ^tRl^ 

551 wtRsRTO 55tt«r 5j^5tw5 

5f| 5tRl5J 5WR»I I i^Sb- #J5f C®t«T5 ’VmTO C5 5C?f5»f, 

>\tVi t^lCW ^5tf t5 RwT5i-«t5’f4^t^ Bt«5 C5^ft5rt 55 I 









'Sit »rt^1 f^5i?r1csi? *1519 fk% ^nt »TO^ 

I ^llc^ cirllf^^tf?? '5l^*^t=^ CVft^ C*f«f5lC^ 

>T?c»*ft<(5f fir:^ ?Fj^i, c>i^1 fww «ii^w >i?:»it«f5? 

^n^t i5c^l5?1i »r5i?i f^fcn? «fC9J 

«£rc!ft^5i <t^:»ii, ^vs '®tn»r«f»i? 

^t3ri si^t I »!?ic?r f^l's^ c^tc^^r c^ltir 

^*FW. 5it^i ?[tfl^ I 

c^'^^fsr f%9r =il 'ii^^t?! c«i«ftC5t m\ 

5C«1, ^?11 ^stc\5'| ^1 I 9|f^ ^^f5l?F- 

c^lt] ii)?p^i c^t®Tt?:?f? ^tTc^ 'srt^ 

^1^ C»f? <2(tc^ ^^^1 ^t?l f C'f'Q^ll ?[r^1 I ^tw?l 

fetcsT c?t5it?it& \?:ii ’tf^ 

1 fsiffl iftc?T ’tf^ f^?i5rc®t^ ^zysiz^ 5^*r «f 
^tC5f I c^t^»t 

<1% Sit cVt^c®!? f^l f^l ^af^ >it«(sf f^fw 

I Sit I f%m si^K 

=i1 <«rt^C5T'Q Sit ^f? CSlti^t^l^ ^tw ^zt, f%^ 

f%l fW5T *t<T ^^Z^^ C^*r f^l^l C’lt^C^N 

C*f^1 I 

CTt^»f c^z^ si^ «rta^l c^ica? «9ta^a cs^'e^i 

ala - sm^ vif^ f^^tc®ta ca^i ^ ii^\ ^ ai ^ta'e f%i ’tf^ 

^«.*rr5ri:5ia wc® f^?caa aia^ta 'sita^ i ^ijt^rf^'e 

ri^rl sT’ffta ^Ttf«(C5:9ia atat**rta <itaatft afcaflc^rs? i 
faPi'N cac^ ^^cai atf^a aft^ ^t'eata c*ii^ atc^ i c^’t^wa 
a:H fawa a1^-’®a®awa fa^ia caat^ia—< 211 ^]^ ata^ c^t^ai^a 
fa^ta ^ »iaa ®ima 1 siz^z^t cat^ia? al c<t^»!ttaa 

aaaf^a ^ ^tfa^ta aoia 1 <fla *ta c^z'^t a%^ catj’ila a'cat^raa ajaal 
aa I ayt^it^ tiiacaaca^^a aca aac’t^ af^ «fiF5 

^afa ataa aiaa 1 sit c^'s^ata '« ac®it af^ a^tfaap 

«i^»t I ^Jiara^ca*^ a1 caca af^ca? aa fac®i atat®f% apa^afac^ 
atca '>aa? acaa fafat&a acai^ ?a ata 1 »iacaa awj 

atc^ aa al ^ca, ca«fca^ c^'^ata a^aa tuacaf^cai^a #1^1 a® cat^a 



-e^l-sirsfl »r^fn¥ 5t¥tf&f f^5I*( 

I ^t<(1 ^ ^?T ’If^ TO I 

cw 'eSrt-sTtJii «rc^i=p c^'st’itsrc^v »rt«rt® 

<(1^ ^tw I c*i'§j>itcsi? sn, tii^^tc^ 

HU^ I uq^ ^C9J1 *lf|59T;T-*t’5% I 

5»t5?t?H55r ^mQ «iit »it5Tft?r ?r:ii i 

ii^ m •sif^5iy^?i ^1 ii|jp^*f- 

?[WI %fOT ^^^^\ f^fifl^ 

5^91 mx c^rsi f^sc?r^ \<?[^5T ^m?i9T cfef<»r 

ca?twtrsi&t?r ^1 

'ii^ ^rcsi 'Q 'eftCB^i ^c*ii c^ 

--?t- 


(fpsf 

«f; J I 5?C9T ? t<|5T ^tflf f% ? 

iflsr. c^. ^tt^r, *»fftri 

«fj ^ I (^) *r^5? f 

W at® c«|9rr^ ^'<t;f ^6 f% i^w ? 

(^) fV r '2fl5t8?^5'5l ? 

(^) 9It^tft ^z^ ? 

^»»t#i, ftTO*r 

«t:«I v\^'^ C5tc^ ^t^tc^r ireit^r «itc^ 

c^r 


^FrtVrw 









«(! 8 I 'e S11 f^’JT ? 

'S 

f5TOK?»rWft, CTWtt? 

i I (Robot) Robit 

^t«F I sit^—’ 8 i<t^ 

^£ 1 ^ 1 ^^, «11 'siOT <trc?r «£i^ ^t?i asfsi 

I 5i3f-^t!!i:^^ ^t5^ 

I 'sitsica^ir ^vit^ f 8 igt«(t?itii ^it'eirl 

I f-tllCSFiar I 

^ ^t?fi c^z^ «r<f^ 

«c»r?Ft^’ftciri »r6^ 

Vil^ ^3r I ^C^K*fC5|iJ 'Sinf^^'StC^ 

?jcncf I ^z^ ^5i^t^’<rt5^tw ^^1 c’fi:?, ^tc^ 

^t»r, 8t*t, ^ I mrf® '« ^ ^^1, 

<if^5itM ??:3j?f sic«fj ?F^i, «i^»i'N3jit^ c«rc^ 

^^i~^3f|^'e 5c«ic^ I <51^ 

^ »!^t<(t5T ^Z^ f^Z'^ I ^^WC’® ^^Z^^ ^t?['e 

^z^ 5^i:5f ^t»ii ?jt^ I 

^ (T) f5[5^ 51 : 55 , c^u 5^?l I mz^ 

'BiflrcflFW?! sit«(j5r I «2rf ^srl ^tir ^ 

(’<r) c;^ ^af ^5»i ♦tjrt< ®1 ’ttjaw ’ttcii 5H 1 

«r»rr3T ^z^ 1 aic^^ «it^^i 3ft®-(;«tm?T ( ) 1 

<11^^ JI5fC9I?|^ Bft^l CT, 5lHt'«f^?r ^WJ ^ C5^, 

I f^H5f«l I C^5? *£1^^ I 

cn 55 ^\ »ic^F:spi 

fH t£i5^t «J»i1?i?*t?i FH f1»r ^It^i! '£1^ «(!ap^ W 



rt, ^ ^ 

I ^ (»rwtw«rf^^) 

« 5rt5i () ^«5i »rr<rt5®f ¥f?c^5 

c^3r 55[t5T ^'^rtapcsr f^s fsi: 'e b^o f^; f^s 

I i5c^ ^'gsFH »r^c»r^ cjrii i <ii^^ 

^f®ii Jfsjc? (2t3?t?i I 6t»r 

^zw w ^f% I itcsitc^^ 1 

?rc?^ '«W!T W'd I ^Slt’?t?[ 

^5t<t ^C5?^ <«ttc^ i »rtfini^ *tf?i3srsr 

^ ^ 1 % I 

(’t) »ft<i'hi«i >i^5T I 

c^m csft^ f^8^T< '« c^caffl ^itz^ ^ft^sit^r 

C^lt^ I C’Ftsf f^<lt<1'>F 

cnz^ ^1 ^1 C«tl^ 5C9I »t?(5lt'a1& 

^z^ ^n \ ^sti ??i \ 

?it*ft?rf^^ ’t'ftf c^cai^ 1 t 5 

^*ft3[?i«i 3[C5f, CTtf^iitsi ciFt^t^'s I cw^i c^c5 'sif^^n^r celt ^z% 

C^5« W «ltc^ I <A^ ^5^5 I 

c»itf®5t5r ^z^ «jt:5, ^t?r ca'tftww 

’®rtc5 I ^csr c»itf^?[tsi ^t?i c^vs m 'e ca^tf^si c»rl& 

csia I «tt« ??!i I f%^ ‘flffc?F c»it^?it5r 

'Sr^l ’VCil Ciqc«tl&^ ^Z^ZW I xnt 

^1ii5? i^l& xnz^ ^c?r's c»itf®?it5( csFt?jr^t®?r ’list i 

’t 1 ^‘® x^ «ft^a C«tC^ 'Bitusi^fif 
I ’!(%!&« ®ltflS|i:«F »Tf^C?f C»f^W «fl?’lt5 

^ c^tst *tf«ff&^ 'Sltust CW'<3?rt ^t?l I CSfC’ll^^ «lt1ICSI?l 

C^tst CSIl’tl^^ 'Sjt^ist I I 

st*ir»tc’r, f^at^ 'ec^ ^5t-f^f^^ ^*(^1 »i^T ^wsi I siTf^ »it^ 
m^xcn^ ^tw <^<^ ^c?i i sit^itm^ f % ’^n^- 

«IW5 vii^N f%w 'Q wr® 1^551 »i?( 



«lt»f « ft'wt*! [ 

iit<(T «f9T «2(f^tw 

(^) ^<»ril&?r I ^1 

fk^S^VS c^lt^ vttc? I cn C’PlSj C’lt^l 511 

C5|^ <J5t?C5i 5Ft^ I ?tft 

*ft^ c’*Fcai >f^ ^v*\ ^c^cerl «(tt^, 

w c^t '^?*f'e '«i1«it?t 5pc^ I ^c«i 

r^rr?i-’it^ I 

5ir?w^ »»rSt^'<3 5ic®5r5 i 

«HC5[ C% 'ill Ws*i 'Srt^ll f^^9T «lt9 I c^ 

c^cai «i*fTw»(;i cf\t '®i?*t|^ c^i^tw 9itRitg 

f^wt ^tc?l I 'ill <i1%Tlt?l 5lt51 C’®^?lt?|-‘^1^3^ 5f1ii^fft I « 2 |»!r 

«if®^H5? WC9I »rl1c^?r «fc?it^^?[ fiifi^ ^{*\ c^t<il 

t 5(W 

W\^ ^C®! C?fC^ C^z^ 

cijt^ipt's ®iTf^i:?[ c'f’QUl '®it5ii^l tjw 

I C5tC^?l 51t5Ii:5l?f 'SI\C*I? 5|tS( I 'ilC’? 51\?^«l 

c^5f ^wl ’5'^-^jl?? ^zw.^ I 'sfSJtw 'sf8f-«t'®Ti:!f?r 

cfcai^ tiili <8(^1I 

^: «I ^tz^m »iC3rl 'sit^i^l i ^sittsii 

'Bit^'e 5^t5lt^t'®1^ ^ft( ^f%f?i'® ^z^ nc'? I ^itwl 

CT C«ll^ «ltc^, 51t?1 «rt5lt^ 5(^ C’T «ltC®Tt^5l^®T I fVl 

^^'6 «(it®Tt?Fsi«c®i? nn ^t?je 4t«it=iw 

«rti:f—^f5(^9T'« I «ii^f®i c^z^'Q f^f%?i‘i 'siicn I «rtC9itw»T 

^^^1 till 51^ 'sjcn^tf^ I 'stI «itc®it5i^5[^c9i?i nf%‘*rt^ 

TOf ^W?l «ft*lt5I »Tt«tt?l*l »fSlC?l ’It5 5i1| f^af5C«r?I 

315111 ici iTi I ^c®r ill^ro^r c^tc^ 

iftr ^’<51 ^z^ i 'iiitl cetc^ ^^z^i c^'<ti 

»rt3i5i I 

^: 81 Cl c^t5i i^il ig^;r i «iil «ititi 

f^5i itii lc®T^|i, c«tt^i « I iwt 



c»r, i <^^9^ 

«*tc?j *i?l'>rr?i ^t?ii c?Rcncf5T c?, 

1 ^c^T^Sw? c’Riif «tf^-tc9i^Sc5(?i 5^tn c*re?ii i^vm 
I ^ jf^ 51^, 

^tcf, <if«r§c^? «itCT51 

f®?rt^ «f^5i *tf^^?r ^c^iftcsR t new 

^It«1^>!!l ^1 <2rsi1«l ^C?f5f I c4lt^ 

c^ua «2jf«-^f«i^^?i «tf^-c«ft$5? 'e «i1f^^t?j ^c?|5» 

'Q 1 «rf^-c«tt^^'e ’f’T f^c^i 

I <sr%-f^^Sw?j ^it^it^^i «rf&»T I ^Tfl*! 

5I?r I 

?lf^ CtfTt^SF « f^^Sw?F ^rffl^i:^ «rf®- 

^fl^l—^^taFC*F (Stf^-C^TT^^ '6 «£tf^-f^^^Wil 'BqtSF^I 

^ ’tt^, ^1 3F?—srf^-’tlU^lt^ I «tf^-'«1^5lt^ f?C?l CT 

^5, ^ti:??it ^1 «ff^-^^ I ^trt^?i*i c*F'e?rl <iT« 

«rf^-?[t^c9tcw^ *ti55fr^ I 5ttaftt«f5F ^?i5it^ii c^m c«2rt^!F 'e 

^tiF 5t?F%^ ^C?F C^^t?r ^C^r^SiFI «2ff^-^t^C5fCWC5F?l C?^1 

^ti:^—c^caf ?iCOT 'srRf-^'srt^sT 'e ^t?r i 

c*r^i c^c^—'6 ^ cigft^if >6 (2rf^-:<2rr^^ ^ 'q '«ff®- 

(5(16^1 «it»!C9T ^a"»fac^ <m»r 

apca c^c^r 'Q “F^c^ i aair '« <2|f%-a^ ^1% ^^fsi'Q 

^tc»T, ^t^it'e fac’*Fta«i c^i^i faat^ai «ff^-a^iF 

^«I5F1 ^C?FC5;T 5FtaF, Ca^Wt^ ^ f^SFl—i^c*r?F vfsil I 

«rf^-^fl^ an:FF <2rf^-^^ ^ ^?I1 '®tW?F 

^f2fi ^Tac«i jfiitiF c<u»i ^tc^ cw 

^ciF »ifaca ar-ac^ aca i 

aai faca »ia f%s to «it*itc»ra ai fat i «srf^-aar fwca 
afa ca^ta «ftc^a a^ai ata, ^ca c>i^^ tea <2ff^-w ai fana^ fat i 

fW^a^ 



*ic^l ^t»r ^ 

^t=?i ^rt—^«t-f 'nf^’i 

si^’Ttt-f nt^cni^i 5tt*f 

^8i?T4f^»ics?c>i'8it»f%9^=ri sifi’ftJf *rw 
’tf^ itwf?r ®fr^ 

»rNy fe’tcif ««tsr 

I vr®! Ji^JFtiBtft 
*(t5i f^rt^ci{=r I 
951 <il^ I 

»itc€ft^-vs ttw? c«r?r*l 

*rtntt®5n (wfPjPFtfiin) c^tw 

*rtf^5i ^^W»t^t3r »rtc'S«tff-o «iJrhrtc>r 
fnn CsiWHil 

^^t?f icKj^ c*r<rt5i^t« c^f«if^sr-if5[ 
ntiti^ ^ vw I 

cir^f Tfan M ^^1^ jfti*! 

•ftf^ \»v^ 4f^»l c^ sfeti (4^: »r:) 
ttCT' c*r\itT I 

CTCH fSrcHc I fVfUi 

c'T'n ntui c»r 


Stw %? ^tc% ^1 *rc?, 

C*\mW §tC?l ’itC'^StS- 

«-'fl caif-?r?Ffe®^ »lfapi 'eci 1 
^t-f’iitcJi? nton to 

’ifsUTr I 

3!tt'^tii*'9 ^1 ftf 

m nf«Ff9iJr-»tf^ ’FI* 

c**!* f*R'*r cTem ’SI ** f* 1 

■ffe* 'Bf*f*T**t* C’F’T ’Si ^l5c* C’T’II 

»n*l’5 Jl^t’FK- 

*tW* ®t* tf? TO f%5H ^tl** ’JfF 
l[l'? »rtl^t*-« 'll *t5t^ ^I* C**!* I 

c«ic^ Fi^c»r 

f^. {3. '»it^. fiTstf*® <ii*f«r*nf 

«r’Ft"r--F^^ *(t^ *3*1 * ti8 c'lir’F 

c»rtto* 

’»W « *h «f« ’FI* **tTtin* f*if 
•ttl^Cf’Q*! ^1 »!J1^^* 'St*! sflf’S 

•rtitl»!« C’Ttf^Ft* *t''1 *If&-’«ft«ft* !*!¥ 
C** ^* f* I 

c>rtf^ *H fto f*i* 
♦fft**! *t»lt*t* C^ ^**t* *J’^ 
Wf\ I 

4*. ’srt^. «rrrf*’5 n**'it 
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CT, 1 'Si* 


CfWR *f«Wl il fip. Oisf. 

wt^itsr c^, 

^al 5tw *it^^ »twt<«i 
^•ttor 

▼Jtl»irTtf^?l c^pff m. f^. 
^t5r*i^3?j f®wt?j 3Tt?r c»it^^9j ^C9i=( c«r, 

*l^W*Rt5|{5 ttc*f ntf^ nit?! I 

ttc? f5|a «If’!t?! 

%w I 

nhr cntre*! ca!t5nf^ nr»ir«F 
^n ^'e ^»R c^, ^?n:ii?i fenw 
f^f% n<tl I §tc? 

Jiftpr ntiWs c^ f^c^i— 

5(1 ?tf^iii—4 fit?i?r ^wn ntw 
c*it:^ c^t5( ^C’ln I 

«fntn*-‘<i5R <nw ^ 

-^1 ^citn wtapim 8« 
f*if!i^ ^tin (5t^c¥ nw ntw i 


iranw ^ 

c?<rti5(i ij I ^{5?! ^t^ (?wi ‘i^-dwlti* I 
^ rFnci sii, ^ 
f!(r?'*r orent^ ’dS? nt«r i fam 
fann f=(CT% «i nc(p i 

<0^ 

^nntK ^ I 

C8rt^?r csn ^^*ttnar 
cnhtlSa ntci ?!(j(tk^ atirt'8 C8»i 
cnt«f5(t’rt?i car. f^-8 caffe cntntw c^»i 
§«.nt?5( 4f3?«i c«iiiT ^ i[ncf i 

?C «1 «tf%?(’Ft?! ntcaf ?fnt?inf5(^ caffe 
ft5(tc5(5 ^^ntfcn c^ 

«(ar;r s? ?ir? i 

^fe cntfNntw ^c?! ^8 iftaft?! cals ^ fesT 
carcfed aft»ita*[ ^ I «iir5 <•• »w fet^tw 
ftcan^ m ntanr aca i 

n"^‘f «inii(B?r 5(an ncTO cnt<Rtntiaa 
fefif5?h(ta'« I 

<an^ cacn caffe ftatcaa aftntat 
^ta*rta^ W9\ fVi tfiatsf caca? 

caktiS cntaatnta ^ atirt^ cntaai- 

ntcaa new uneaten car. f^-8 c^n 
naca I 'fife ^fS cnNatnta 8[c»!l cntcafn '« 
enaten atfe atn cac^F 
?r?F (fca cntif I 





^ I cnW ^iwit*rt«fjt? 
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■ CR", Vst***, 

^rsfi^ I site's?! 

'mi itjsb' >rf«fjt5r 

nf^W <2r1^il« I 

siitH, «s}?W5 Tf*r*r 'Q ^titntii 

^?r «rc^ it« '^M' 

Oill 'Bltntf I 
rM" 3rsit^v?frt5 5??, 

'c^cfl tfTSh m 
<4^-'W,'fR^TRli? '5i«tf^ 


«rRft^ csit? ?F*iti cHfJii ( nil 

“nfaRr??! ^rtflT '6 

m^m ni?n?i 

nffl^FlIl? ^STCbIi ?ilff 91 J 

wvs jf^Jr ^'SfR «rsr^f 4ni-' 

«!'^9'5l C'r^n I nil 

Rn:?i| ni?ftr^^ 

’Ttntf^R*' niR^fS «rti9itFSii-5rapr 

'Bij^r^r till nil 

^fWtPJTt-na? »isf« 

^fm 'SfR'Rt finite? nil 

5f<<rrtl?c^ ’rftcRf^« i «ft*i4i ^Hi 
^fl-—’T'SJ, '6 3f;j5ft«ft?im 
'®t^ « •tfll’l? ^CRT® t5lfli?l 

nr«if i nil «rMi 

r!T‘rtl firrsli' 

'?®ttl«f?it*rs €1^^ %tc^ 





4 o\ ^3F^t9 ^ 

'oiste 5T«t*rr^T 

*i%air '«iw c?i:?farr*it?5f «f«ft^r 

«lf^f«(il 

f-f^Pt^ilt ‘^^«rjtf^^3i«i ^t5tfl 
♦rr?^r??r ’T'stnf^ 'ai’fjH’F 

^fiic^f-i^ I 

nfsTO 

^5p«ic^ 

Ttn^ 55ft^t5rl 'Biiii^f?! f^fif 

'8it'f<'«cn^r I ®t: 

««rt^1 ^l^'9 «ft% ^Jjepf^ ^8 ^U] 

^?n}t3 ^t<f 

tfl4f^'8 ^tC<f 5F3C^ 

’ftfSf^l 

«r«(t5r 'st^c*! ^CBfjtf®- 

fC?f f^fif 

5JW5I c’l, *f<« f-i^fa 

^11 ^f5^( 
a, «it^'5[^i 

^tijt[^5F "sitjrtc^r? cfcn 

«ii«rir6 nw 3111 ^t^sit^ 


<sr?«i ^j5i c^t^*ri I 

’ft^t^r r^fiT «itc^?3( I 

'8it?f'8 ^^®i3r c^, ntij- 
’jjsr^ii ^jt’iti? Jicsit^t^ •ffs'sjtn 

«r3Tt5 'Qfi^i't? 

3f3F9lC5F siC^^t^C^H 
I 

’i^t'tr^ «r«fiH¥ ’fi:^jirsrN 
CTf, c?cn 
ft’FtftC’fif ^^’?1 Ili'Sfl 

I f^f^ Jiw ^c^j3( c^, «rfi) 

'8ll5f9I 3fjj^ 3I5;ft9 

(il^N *4^ C^, 

f-t^ c?6?i ftai- 

nl^^t f?C^ ntSC’T, 

^rc^—'ill «rf?*fi I ^*(%r5r^a 

3rr?r a 

c^T «rf« 5T?^ti9?r ^ 

^W3l I 

<sim ‘fl’fjS 'sft^sitRI-scaFii «rfwt^3r 

f ?il ^ I Jilsitfaf^ wtfii'f’ I 

'flu's 'Sf?*f 

?c<fHt«fjt?, «i<fitfn^t 

«i^3ii 5r|tnt«fjt«, 

'S I 'iTfll ^^t<¥U*I 

f^«l pl^twuai 



RwfJT »rff ^9 toir 


cTtiij Jiwtw 

^ti»it55ii I 

’f'stnf^ii ^Uin 'Bi«(jt»fJ|f c?Mar 

^C91JT a r^fjf f^®tsr 

«rfr»it5^1 '9:^ -Bitsir*?^ 

I '5it?i'a >ii^ «rgm «itc»!t5^1- 


»r'st9 '8rt:?t8f5f ^«rhr 

nfi^rvfC^ '5l5!C?Jt<f arW^T I 

^FW^r ®t: 

^‘rh^sit^ ?t“('9?t I 


?#fg f^t=t nfa^if <( fe5}f^^»f (fff%ii-ff^ 


f^wf^ <2jf%lii-f?^>r 

csrc«F «itn^ 

4t?i® ^ftcwtr^"® ^i:‘*i#ii:^ 

cntn^ft^r «itnHtai 
9C««^1 '8 «f?4sr 

9cgf ^T*f=(tw?r '«ft9ffl?p *8 

I 

'SftBF 1*1^ 'SftfJt’f^ C?C^WC»lt?5T 

c»(n ^t*i?il 

c’th’T c^iN ’Piifwi f®f% ‘A’fRtc^ c^spr 

cafsftfl ^^>r, «(f*(tc«rii c?r"r 

’Tt«lt?l1 f^ast^-fn^ts C’FR'S 'Itfl iiI5F^ 
acfcf I 

95 ; sr^, ^tir 

»rf%s f^rnfaf's I 'Bit*itc?? nfa^cvri 
f®fsr >Hf9r; 

9^«(C5^?r ’rear ajf^^ 'sftc^ 

^f5f%9 ^nC'TH 9 ar^ I 

*ff«^CTir ?<(2rc6^c¥ «itr^ii arM=? 


« art^31is|f«^ ?Pt?f C^tql carl aj'^tc# 
'afsf 'S[f®si^ «lt*l?1 

'sit^sr^tfl^ ^cw 'sftff I 

'srtsitc?^ ft’Ftsilt 'Sf«(Jtn? Ci^ltRs^^*! 

iSC’t C*tCI aitat^l 'Sf^R cTt«f 

’Fsft I afc^^a r^Pr C^ 

afjijifif^ C^N^far 'SftaftC'fil 'af?i:<!fS‘n 

arfar sFt^I^af, «lt*l?I1 ^fsi 

I «r«fTt*f^ '«tt5t^ lil^afaf 

fH^tf^f « afait^^lf«5J I 

Pi'^ '«lt»l1m afC?r liifsili ?t=?5r a, 
ncif «rtaitc?ir afJJta?:^ ?cai 

«rc5T^ *fra5i^sf 951 

«(t?n '®Tt?r ^c?r 

5f5? «fc:j¥ nft^i-Pf^’Ft^ I fetrr??*! 

f?arfc^ fn^ptC’Fcai^ <ii?|g 

¥f?ri R®fts(?r c^Fcar «(< 9 

5«taitF CT'QII 

»tca(t«tt^w «fart?r Rwfaf-^rcstcar^ 
■srceltc®? c^t^F, ^Riit *jw ^R, 

*(f»65|5f9 af^9t?f Jf"ftt^ 



I .i 






^£ir <al®fnir, 

^Wt'3?I Jr:5^ »rtal 

nfaWfiPC^ WSlf^? '« WST’J'^lTt'f- 

^Jtntcs ftafjf ?fffl.^£?il N« 

^Jca, Jiafttaa ^^9- 

'®f»i£^ ’ff^a ’r^ntf’T^i 

'itca «iia^ 'srnant’p nfii^c?a ^^1- 
<2rc6fet5 »rsi^tcaa '« 


.'« ?ft«^i c^t^. ’itca, 

^ta‘ '«t^W ''4^ 


"« ’Tt^c^ija n’*r , ^a£a=? acq ^taai 
'sit-11 I 

'«itaai ^tfa ca, 'sitfaa? ^a^ta faFg^l 
^iif® ?^8ai 5i£^6 faai^caa 'sitata'aaca 
4a5^1 « ^aaU'Sa ^ta faat^ i 

'sitaai aca a^fa ca, jrrfa «itat£aa 
aattis^a ^aaajtal ^tHsa'^a i ^ca '®iht^®: 
fa®tflai a®l aa, aca aca 

^tal 5aa ^Wata^ I a^taa '^fai '«ft-f) a^caa, 
^tcaa 9fcaaata aaj faca apa"f;^. ^tai saa 
’TC^ja fac^F 4fnca wr^a I witaai aaiCjai, 

ca, , 'Itcaa 'flt '«ititatc?a afiii^i 
ataaata ca'rfa aa, aatt^a ^r^asca aa>tfa^ 
afac^ ^ca i aca atac« i^ca ca, 4?F®ra fa®t^ 
nia ^a£^ aatr^a an^ '«i<aja m 
atc^ I fia*i a'.fa-rtaa faaa% «i5atf^ ’at^a? 
car^a faaitcaa ^tcaia mw at^afa^ 
ajcaa afaata i faaattaa at®- 

c^.t^a ]it3raa a"ac# faaa^t^ agi 
atati? ca, iau-*!®* atw ftai-fng «ff® 
a<.aa aia ^ca «••• ^tai ( aatc^a. 
aa:,aia cata ?aata arfaa,,f%- 

? i aat«f*^^c?, fa?ila^a, ¥^aj,. ,a^£^. 


*f<ftatRl»ataata a^ata ■ 

‘fa35t^a atatf^sF atfta’'•^aaa’f- 
'afcatBaii-Kapa ^tcat^aa^ a?at "afwci^ • 
^aitaa^ ®tcaarata' ^ajt^r 

«f^at Fjtratarfa, %a^atfa?ta*t ‘afawtslti 
#a 'Hifaa^ata a?? «. 'aajt’fv ^^a^ta« 
fcatatajta 'atcatsata caiaata ^aata 
faca «itatc?a '“itaai 

a^cacfa i ?fa, ata?. ^t^T, Pt9, faa^l 
f^f%a faaca, faf J^wa j|^£f?a., jFy;:a'’ai 
'»rtcat5ai ' ^acaa I 'sitaal ' ^tai ^fa, 
«rtcaf&atfea'«Fta'^taaf 's?pa‘3i^‘f '®aj^taai 
wta£« atacai 4a\ nia^a^ ^^a^.z-sf^tcaa 
'ataal a*lta at® ^acat i '^tcat^rj^a 
faaa% afaacaa ^a,a<a‘wta «fa^ta’-a^^a, 
csf^tPf^ ^ca I , ,. , 

fa®5taa^ a^ata ^ctr ^rnf^a 5caa 
* 1 ^, aal ata^iJ, fa^tcaa .^ta,. 
aataa ^catn ‘at . f^®tacf,, c^a,«i. 
h®tfa^ acaaata afacaftha ai 
fn3?pa 'Bitaai , aFca ataw :f»ica;.,.^i. 

^ca >Tatcsra, »T4^ca~fa^>,3afa^,,,aaj,f^^, 
a^c^ia acaj i, . ca^fw.. fa®ja.,. « .^ta 
£(^^ra®ra ac^ c?caa ®faat«(ta£,aa,nfa5a 
asfaja ca«ai ■aa^ ca£5,a ataa:catc^,,^,f|S. 
^a®itfaaf cs^ata afai—^t.iFC^^ f^'^ta. 
nfaacaa §cwai «rM,i;. ... ,, 

, faiFta, ^.a^awaa;.‘fl,ti 
Bfaacap facwa ,®tatfi. ataj,c?t,,. cf^a; 
®ta atwat®. asa.i, ^ajtn.f ^t^^jlfat^ 
aa?. a^H^aa , nfaac5a 
c*?# f;a^53r,r5?itciaa,at*rja,r^?tcf ,?il% 





vWfW'S^?w ^?!*i <fcf ftmi Pi^ ^rcf 
*»C^ ^C?t»f I ■«lt5!C*«fiif ^*»(i, 

r*<’^'t*j|t-.®iir c»[sr, «rtHtc*f? 

.®lt5t^ *fl5r^. ®tifC®ii ^srt^ 

I. fl’j'til c^caf 
' «R??n «lf55l® 

I 

«rc5|fa, ^’«fi 'SfNsfNi 

'ortc^si I c’T'QPi mz^ 'srrPf 
I, 

'BStiT >9 f^gstil’ 

I , '«l5r®»f ^Ctf, ?|V® fefi(«f 

‘®tir « srNf 

^C«T« 'Srt^^-JI^’fJl ^^filt^sl 

*ftCB5 I <11^ *sfsif4li,®1 I 

^z^w■■ f5f®,?r C5lt« i 

,?fint=f. ,-2fs% 
,'« fpaitf^c® ’tN® 

»<il 

r^twfsjft'^t'iii' « . 

’fi«ita«i. ^la I wR<i?i fn«pt- 

ft®tn -rtii^a ’r^sfjtfSa 

>P.M. i^f^iaps ^ta ftf®a.-fi^Pl'srr^jca 
fa^ajcfia a^ata .^tcaa 
^a#.l 

vi'®5a.<aa?^ facia aa, at^^il- 

®tatai f^aitwa.*at 


faaft® ^wta .va» •!- ai. •■'a**w- lasf^i 
?pca fafaa il?T, '▼csiap,' r»ftit»fta ' 
f1^1-'2ff^&fca ifhata' mw »Jtaat ataRr^^ 
>ia^tac^ facia ^^cata 5afa:| iaraar®: 

5aa) Bci. ca,; ^caasjS ifaraf|r.;a«icaf! 
w wta^ ajaata ■ 45«fa ■ aj^frai caw|i 

acac^ I- • < V' !•> .1 ii'-f 

aaatcaa 1 faaf^ ■-'Bita'tcaa^ acta- «wj9 
faraaa aitc^ i ‘wfa «■ faaafa’-"nf^aii 
^asfcia afcar vasb- . •. la^ta^ 

nraaTcas at«.afaaf al>2i »«»•• feta^ta jftfNf 
^,C3 ^aftac^a I ffi ^f«acaj J?ai^#ij'^f^ 
^zw nf'^ati «faft“rcaa aja acigif® cicacf< 
'sias arata*i if^arcaa actf^^ ■ vn 
Tb^I ^ca ilafftfSa if® asflt a^fa^a 
atn aca aa ai i -oiaf fa ■ 
faaff® 4®t-fa «Ttfa® ®rac*i a?a"t:|‘'g:ntaF* 
?ta I ifsaaf • aa'^tcaa fav^ 
'SfMcaa «itcaaa ca, ^tcaa at^ta®- 
’Tt^fcara nfaafi acatii®*' if® ®ca '^tai 

®a5a i . 

Rats? fa^^as 

faafa-faaa® cat^aff® «f®t-i''-'«i 

aafa^a aa^cir ■ nfacaia ▼ai ‘ifaH 
acaa |5 fecaacafnr ®tar l ^ata«i ifaaa 
(iiaa caf^. ,ai; atai ■ 'Sfatfi'^ 

?cac?i faaifa aafsfaaam ^carcu^ 'a^ 
aa aiafs^ntc® 'Sfw^ ajqcij 
atatacaa acar ifatafi® ?ca ate® i ca^i 
^i^sa ^a ®tac«i ca,: aifaacaa i f»f1 
<2rata®: if^aaf. ,ia®tcaa «c.4‘’ft^fcarl 
^51; znmw 'sflfa® wtaatfta 
nfiacaa-facia Ris, site® hi i cati fa^itar 



»rt‘fc=T npJicTfl «rfk»T i <<1 <2r?t’rtc?ra 

fltarJ’Tii^fciia 'ins’f 'Q cnV^ c^ic^ 

wtst^'srWw'«itip¥ I =Tt^’Tffl<F'4.. ’jt^Ni '^Nai c*tn 

^u«Th9W^ 4rtr<F I 

pa9tc*i?r PP<f 6 vii^fg ’Tt^Ni «3^ciTl *rt'«il PI 

pi»ts»i^t5i ’tP^a=^i 'sr^*! ®rcw 

fs^i ^iicii I w?'*iG ntit’ftaiBa «ft*rtw 

« ^1 <9 <rc'« ^31 ^ I c^t^, «rN?1 

c*it^ «ft? vj... I '«rHi *rf«?fc?? cn Pi%*r?t 

(i)^«rtiii pst^rtf 1^ R«irf, c^r^ PPi^ 35i»! >f^«f4tii 

«r^tc"f?f -srwt*^5^15^1 i '^ifl8 'StfWa « 

'flt *ffa^siRtlB ai^ftaw ca c^it^aey, aai:‘ia 'fla'fS ^titnta a?ai 

'sr^f^a ^rcatar^T, c^l »ra Paa nfaajtra nc«F ’isa ^ca i fa®ta Paa^ 

’iPaa i 5?iiata ^ac^ ai c*fca 

«rft"fw *ip5aa«r ^la^tcaa 'Bi<->!Wcaja caatft afasr ^tr^ia ^wPr^pia ajtal^ 

ca feafa acac^, 'sitaai ^tfi a^fa, at^i nfaacaa »5iafntraa 4^|B 

psafaf^ta ^a^Htaa car«i 1 aca <iia^ P®ta 

'^Nat« c*!^ '^Psj^a atai cac? af^i5 ’r^sfaffa atafca— 

^tai ai I (iia^lS nfa^ats ♦rfaataa anca? 

ca ca?ta cacaa fn«Pta afaata ^a 
cac-ta Pa/t^ia'sto i 'Bftartaa RQjt5T-2Ja*f'^ 

P«r9^a'«P5C'5 P^fcaa ca aa atij^^a? afaa? 'srfcatPr^ psta-^ra'faV 
ca'®Pia caa '©faa Paa '«itaatai fa^sa ’siaa® "STtciia i 

^apsa atca i nfaaa 'ajl^c^s ^cm\ 'sraqt asja s^ai-r^atP^ §*r»iw 

pwkaa ^ca^fB ^caft^i i a^a c’F^jIat afca ca ^ra^aliB «(tcaf- 

•tfaacaa *rfa5t4iata'« ajt^atal P®t^caa ^a, a^^aPcaa ?t® a^caa atfa<F faaa^c^ 

aaca^ srcslta P'sstcaa ^ta'< ca a"ac^ ^csia a^fc^ i atfac^tfa? '« 

firaaa's fip^t-r a^aata ca ’i^faai acaci, afa^fai fasacaa ca ar*?^tcaa ^fai cal 
4acar ^ta ^csia a^ai cata fa ^aa^lta Paa%c^ cafaai =faj fcafla, cal «i^fa 

fca ai I aca ^i«tca firf^affa® fcaci i 

atl cftf. >41 aacaa Pcaa 

^8 *ftifatt?r ‘ afapfa fca« ^acaa ^aaf fa «r3J« ^fa« i 

pwtapaaf Pf«a 'a a^ftfa ca«rcsr afaacaa fawa fafa® fca 'flfiB 

ntti araatataacf faata §chfc« a^ta^ «Ta<a\ -e cal acT 'iiflS ‘caata 

nfaaa 'flflB -ajftata 'a ntitata cfar’ ffacaa afa^a^f® afaacaa acacf i 



f^t»T f5TCTW»T 

c^ar ^1^-i|t!?tal f^iwm 5itc<!r?f ^st?hf c»fw ‘c«r»i 


wtfs hf5 f^wN « 

f^Wtaf 

ftwfwa f^^cn fsiafji^^tc^ c»it^- 

'Sl’T f^aatH-fH^pJsi «fNfj(5F f^®tsf- 

f^«51'?[i *rra^3 J!i 'BftcJT, 

^tCf^ to 
^r® c»rl 

to:w I in, ^zm, ’itit’tt^ 

?tc5?w 

^«i ?t«iE I ^ ’r^ ^'^=®t9 ^c^ii—-sj^- 

t®Jtf? I 

5T"^C^ «rtt«Tt5s(1 arcw 

^zm'^ «fr® >T^jt5 

’ft<f9i5 ^aspiB '«fti:«it55ii-®c<iF?f ?ri^’?i 
=?5i ?c5t^ I 'srk^^tej '5if«f^^?f 

^£w '«itC“"it^f5a 

<a^». 5?\to 

*lt^ ; 

^tf»l®1 fa®t9!91 

niM ’f»T?t®i ^1 cVc«fI 

^^®Hl 'oftatarsf WC^ *fl^^5fr«F 

^1 I ‘a®^! «it*{iii c?, 
®»i®t®l c^zi'e *1^5, 

fatW; «irf*ita»:*f -sretraa 

fifiiirtar^hi^l ?n;?i ft?f‘nflar- 


V(, ^911 sri r 

*ntf^^ 9i45r, ^*51 -at^f® ^ji- 

*(tf®’T? ^t®ti[tc®w mw ^9l®t®tW 

^1 i ^Tflntf® ’Tt#^ 

STMT^ ^Jtntca n^zn^ 

’T?ntf^®i cnzn <at '«r®Jt’i9af «rt*iai 

'«lf5Cij| ®?i® *ftat5»i I 

*r3C9it=?’r® ® ^*rtf^f®r^ 

ato^5 >i?t-r?:^? «r*r® i\zn% «ic«if 

«ff® niJ ‘afafWfl if® 
a'f ®i’ f^ff5f®®tc^ 'srtc^tf^® ?:5f i 
^rts( ®awsr 

®£^tojtwi to^T®; ®r?c®?[ c’lKf?^ ® 
®tcirs I '«if«il'c?ii ffir ® «rt®>r*i9ts 

^•ifl firai’fa® ^circf i 

ca, ’<91 ®?FTf?r «-««^tii 
w 'ST to afsfirs!? at®? ntf\ ^n- 
wf^ firfefiFst? fipf^w-asf ®i-Tr’F 
?^®ti5ir 'sffcftsf^ ^31 ^ci^i c^rl 
’r®t9 caHift^ ^a’Tta afcsr ^f’fiftC’Ta 
’ft?<r '8itsi5«| SftJTtfij I 

'sftatc?a cms jf^rtsf-^ar^ ^fif® 
^C’TMcaft *ffi^^CJrw ^fsr^ ^far 
tckf I torcsT? ssfc^ri 

•rfafir ^® ^f% n\z^, ®®^ ^9a®a 

c?“r^t^f ^15 ^9 feicf 
®*rs{9fn ’Tatar^H^i ^rksra arc® fe®C9t®a 
nf§i^ «3f?‘f I c9 -a® srjjf 

to®9 «rtw «it®t*r *ft®9i ®t9 
nfiiiaffiR® faajfJr nfi95?9 ^^s 





VtXir 

<4^ »r? Tftfsm ^<<1 «rNtff 
^<asr^j5 si«fT %? *11^ 

sT^?s}»r*f ^rt^i 

’Ff?, '8rf*f=Jtn?r 'srlT»riF!»l « >Rtt«it5srts 

W fift^ '^r*ltC«f9 ^<*1^1 ^p'Sir fC^ I 
^l^ fx^ c^, nfi’T? 

tfTSi ^^9^tc?r>^?r W5i»it4t3c*f?r «rf^ltJT, 


c5^t«( ^ 5«1 r * ' ’ ’ '■' 

^Ksrtat'8 c^ ^fiwc??r ^t^^FtsT f>NW‘ 

>811*11? ?'5'?T C"l? I ^ 

’Ffai’Ft^l 'SPf'S^ • I’ 

CH, ' '• 

?Bp[? f^ftr nfiw*r 


®%? «r<?r« Bri=T? Tm ^fc?? , 


5lt5(?-^^J^t? i5iSlf?5FtC“f 

c‘«(c=*F xi^ w 

I sits;? ^^5T- 

«lT{?^t? ?‘l?ft8T,'V4»lN''S5?i; ?Jlf? >6 

c*?t^ -mtrtsjis? ^rst's*? « 

»i:?T C^? 

c^?8?l « «(l?t»t91?i 'Blf^- 

®8>®ta' si8j firi? >(15? ?csiHf«i? ’f^tH 

I «f*i^«'Jt*1^8lif si^jsr 3^ ’ft’RH 

C^ *4^ *1*15? »rt3l f^?4f 

»rc^siTr^?i 


'®ltiSF'0 >5t? JlfFT =¥?C^ I I'e* 
«at«^ ^tsf C^^’F 

«i?jt? ?5Jii I xi*iiT, (4?ff?ff fm Wj 

C^TO? C«PR CT C^?*! 

^1 5»?, TO? ?t9rti:9'e' 'ft?l* 

^t?t>$?. c^?w xi?fjg ?«11iRtli^ri»; 

C? ft<3[8J''nf?Nt«l ^tl“ 

^1 >6 ?Ft?1l. • ‘ 

faft ‘ ?i»if^w»iw 

c^xwi *tf?=Tr'^ c?t»i con^ c?-*lf^l^^^‘rl€>tt^n^ 

®t?l« 5t91 ^«(f, ^ ^ 

C?^ CfJ*T ^i r'f.- H.* ir .»'r ••■>;: 





•r?^^ ^tr»i Rf®f C^prar 

f?wfpr? »ic'f 'artn^r *rt!r- 

5ri ntatu 

C*ft Msasif 5f^iiaF«l *ftr? 

1^1 c^ 

»rt5l fart ?!rtU «it5pT »rha aFcaf^9», hssff^ 
«itrtH ^ 'stcaF 
♦ftat^r ^ta »ft^w4^sT^1 §^cat^a 
ffn c’trt rt*i I ‘fl’afei >f^<^ataai n'l^a 
’irar 'arhjd'f ■smta sit's ^atis 

*rfrt I csa^-fawtc^ia araatsii 
rtrt ata fa I ^fa^a caa 

aataa, fetla-fawta, itftaftan, ^t^fa?? 
f5fV««al-f^a laa^ «ratas: aa-fa^straa 
aatasta csaw-fa^tiaa «rfs ^f^taa 
arrtrt I ^srta faaa, sfasa^ «fl| ^afsa 
aat^ «i^atata acs atra fa i 

^tasaf atia^tssa ata*tasi 'sr^a 
^rtrt asj, f^Fai uiaas aafa^a‘?tsista irtfa 
^ti3ca feir® atrt fa i ^tl sta^a »iataf- 
ajaata "satare ara cac? ^acai aia’^ta 
«iarta I fsaf3 *r^atf^af ♦rfa^asnai rta 
aata •rrt's «itaai ama 

stat«atfts c*f^scs *rtfa fa i '^t'^ta 
jr»trta ^aa a^caa wi^ aRatatarta 
a?taa s isfifasFfa ^^-sasta ^ra^a*t 
nfaafs faatfa ^rataf-^ara aafaa ^atcafri 
artfaa «ftaaT apia^ can? acart i 3Scaa 
^ata ^afa atcwa «rsica spa- 

caRtiafts araatatacaa faatfe 'srrt 
aa-at artfsr^ <a¥ aaa ^aa^aa *rrt cfeca 
faca atctfi ^faafas aTlaaatata 

•rfanfs ftatca sta^a afaatatacia •as^ai 
srta fc*. asrt cat^ c^ta ai c^taafcsa 
cat»f, ats, a^taata, crtat^lSa ^aai 


vfa¥ ^ritfaatrttPfrt «srtata»rt 

aitcafasi dia^ attafsicaa 4fc^ta «aaa'« 
aa fa I scaai, aas ‘flaa'« -stf® 
aaa c^ta c^ta ^tca aatata^fca caai 
fac»a I atai «f^ta acat^yfsaffas ajtfa ^ 
feaitac^tcna ^rtaar stasia aatw-^f^aca 
^acat'!5a cat^?! attar i %k, aaa laa^ 
atatsf^ta a^catn^a awt« =fa aa < 
<iiat?l caf^art^fSa, fa^catfaai, vstattajBa, 
atai aatia ^i^cata. ^Jtarta atai str¬ 
ata srfas ^attataj ajtfa 'atattaa aattw 
aat^ atataa catta a^afas acat? i 
'41 aa cata faatataa arty ^taai 
♦ratas:* a^rtaa^rts ^aal (Synthetic 
Drugs) aia^ta ^ca atPa i Ptutata 
^ra-ataasta vta 4^ aa '^ataa 
'Bifa^trtl 'sitattaa fataa cana «itaatft 
=fats ^a I 4a mw sta^c^p ca^tlS c^tl5 
hrtfa^ ?i?l '8i«ft«» catai aja jpacqs aa i 
sta^ staffs csa®f s a^tsiaa^fts '^ataa 
st^^pl T?tca ca'eai ^taj i 

isr?. ®ri'^a?.arTta *ita^ 
c«af '^aa 

■dataa ata 
> I t^faa 
a I caatafaa 

«I ^itfVa « ^jtf¥a wt% "^aa 
81 4fvf5a s 4f¥%a ^t^c^ttartat^® 

«I ^tat^tfaa 

I ’gjifaa'« ^Ifaa art^a '^aa 
1 I fataftal fe*fspta (Cinchona 

alkaloids) 

^ I «itfv^ fen^ta 
» f 4fa^a ( Emetine) 







(Digitalis) 

I 

V81 cnt*r^sT 
>« I ctTc^st 

> I cnf^f»if9i^ 

^ I 
«I 

81 ^ftrcfe§t»it^&=r 

«I 

«* I fetIwtPr f*fsi 

'§^*1 (Sulpha Drug) 

^ I « ’Tt«l^Ft®t^r*ll3sr 

8 I »rt9|»F «lt^c»it«l^trart«l 

«I 
«• I 

^ I ^it’iTl'S'hrtf^ 

I wt^ir '^^«r 

>1 f*r. «q. «i|5f. ( ♦ijtJf )'« 

^ I «rt^. 45r. ('srtlr’Ttf^c^tlS^^ 

>1 f^. ffe. 4»r- t^. f®. ‘fl’T. 

'#^<r (»itwt=r Bft^n ) 


^ I «irtwt4f5ifetr5ft!f 

> I ^twtc®tr3Ftc«i ^ttirft®i- 

^ I C3FtWt^|si 
«I ®t?lt^=f 

«I f®^tf*i5i fkl, f^4, f^,, 

8 I 

« I 

*> I « f® 

►I » t 

> I ^sj??f9isr 
% I 

«I 

81 caFtwtc«rt*it>itl® 

i I «TTtPr®, ^Tt»Tf^ft=r 

^ I C=Ttfelt*l 
«I 
81 

11 







^Jll^f58tf^^ 

(fapf^ -6 c*ft^i-f^*»t-rf 

> I 


i 1 *tt^C*flltraf5T, ^Jtf®C*rfe 

^ 1 



«1 



8 1 



11 



«»1 

wnt^atfasr ^jtPinr^ 


*> 1 

c«rtmtf%^'«c<2rrcsr^traf5r 

?5ttoRFNtl® 


b- 1 

PicjrTcnJT 

f»ia*i7tMtfi[:5iiSar'«'»iit{^fa§*ijt{B’#r 


b 1 



^ 1 

caca^^^taf^sT ’rt»ic»r^ 

vs 1 

®t^fH^t^*i ^rrtf^^tfasr 




«it5!C9rt*t^ilt af^j 

b 1 


^ 1 ^«itt« 

^ 1 

oic^rtatia^ 

^ 1 C3FtaM^t^C5^ 

« 1 

f^aMtatl® 

«1 C3Ftatl® 

8 I 

csrtat^sr 

8 1 C3FtWt’V< 

« 1 

C3Ftcat:«rt*itf^5T ^t^C5rc2Fratl® 

«1 c^rr^^lsT ?t^c§tcsft3t^® 

afc^ •rfa>it*i 


«ri5 nfli- 

11 cwtTra^t^fJT « c^csrt^tsif^c^tH 

’Tt«% cnz^ fVg^ «ft<j‘fi ^?n 


C^ *tttfl 1 



>5«9«-«.«> >rtw arr*i*rt^taft® *rt*i 

( ^ '^^«f 

• • 


( n ) 'i^itf^TTMtlSar 

• • 


(»r) ^id- 2 tf®cw 

• • ( 


(aft^i '^sr«f 

• • 


(s) 

• • 

^ClrS&^O** „ 

(5) 

• • 




tfl^ c^, ’3[i?t?f f^f^*rei f^c?i c^fi^ ’»rt*(’rt4^ 

f^r^Mi-n^f'S^ iii^j<tj:"f fb«|<itst?J ^sil ’T’T 'd^«r fsfvHnfl 

cat’t 4r59isr iiFJif ^Z¥ ^t*ltm ortn^ 5WCf I 

aPCJl c?f 'atKf-t^ nf?»T^«iJts( »ft«% c«ifcv 

nf?*it*i c«5i^ '8it*i?ii ^z^ ’*(tf%, 'ill c*(#t# «fW^ nf'e^i 

'®tfl'Q '®I^"l C’FtfB C^tlS 

'®if? nfi|5f<<?rjt»l 5lt?% 


( ^ '« ^Jtr^5T 

(«r) 'flf^f§5r's 

(’f) 

( ^ '8itPF^ ^n^ta 

(is) 

( 5 ) f®^tf*(51“f^ 

(^) cncn^jf 

'4«rtC5j ^ra^fSa f^nta cw«ai 

?wi 'iia^ liia vrta «fta ’itc? c^tl5 i 
'8ia« ®ta *ffaat*l ?-f c^ti5 (a^ata 
stc’ra ) i ^ta®a1 ^tar ‘fla? 

9fa?[a a^sj^af®af sf^ffa^ i ^fl^ 

»i^ci»a >fataTa?j?i ^rtatcaa 4^ «(t'ar- 
fa^a^«i '8(*ifbir«af afaata ?fc? 
«rcatafai ^z^ a'^at^r ’Tat«f-aja^ta 

nfaa^caa ’fc«r ’ic^r a^^aj ^fta 
^acTff-i^ ai^an aja ^^faca n^tai c^csb 
^ aiaft^ a^ffl ««^caa aja^i ?aai atfa*iai 
<a^^n «««i|hf®af ^ift^a nfac^rfifc® 
®ta^a fFfaF^ni-'^air^a's ^faa^a 

»ia:ai «itatcaa fen ^cai cam 
Pataca ff^a ^r^csianaft'® '^awa 'H^taiSai 
«rcau9ia *[faac^ ®ia^a c®at^a aiN¥ 
«r5»iwa itai «itatcaa »i«^a 


5 itc«i «rtaatataft« '^acaa 

... at«»1(l«o‘o. 

i^a48‘«* ,. 

il'OSVo. „ 
i«1o1 •• „ 

• •• oo&'i* •• „ 

••• „ 

••• „ 

natata ^ai ata i ®ta®ama faf® 
aaatf^a '« f^tfaa ^551 afa cac^f 

-Bitsf's a? ^at«aft^^ c®aaf ^t^aa =?aata 
’fstaai acac^—aa, *itai 
facta ra®fa*fai <411 ai?afa caca^ a't ^ttaca 
®ta®ajt^ «ff«ata stfaca atc*ta( 
a^taatcaf ’ra'a ata caata isrcsr ^fafa^ 

« afaafgjai '^fa^ca «ar?a ^ai 

fefa® I ®ta arcar ®tac®a afai aattifafra^, 
^tcaa ^t*fta call Tac® tea 1 
"aaa atai ffcatara ca, a^ata ^ct ca aa^ 
ffi«a '^aa catt faataca m^taa^a fa’aa 
aFctct, ^tcaa ’ttfaafcaa ^c»i acact 
c®aar-f^tcaa ajaFt^ff ^faai 1 
casat-fawfcaa ajttf 45«ia ^^fteta 
at fttaiata^ ^aa ^tftatcaa tt 
tea caca, «Jita art-fl a^catc^^ «ict«f 



wr^wtcsfir 


I C^ >1^ CWl^ ff^»l C«5fW ^c*f^ 
C^ CTO fTm 
'^«fs c^t^r cat’ll c^5iw ^Tfaj'Q 

f^, cn CTO 

«rcff’t ^irc« '^^<r ^tc« 

^t*itc»rs c^rc-r^ m c^ f^’rcf 

c?«ii sratar^r I c^WNms: f^Jinr 
'«it>isi «rc6feN 

nf9»r^<rjtc5T (cl|n?iJt^ c^i, 

) cvr«fi c^, fVg»TW^ ffair 
^«.nt<rcsi '»rt*i?i c»it^1i!8 
cnwr^ I fe»rt?aiw a^it c^c^ *rtca 
c^, cnf^f»Tf^^, c^rat*ic¥f:r^9f. 

'e f^atPr=r, «rTW^®. 
^alScftcbca® cat%a c^sjf^c’Tt^i. c«r®,- 
f^C’TtcsiN. ^alScnt^T, 
fn'at^^c^c^fcIcaN. 'srt^. ‘flJT. <4>5. 
PntPTC^tPJt^r ff^*i 

fac^rf c^c¥ ^ajftqfsr nfaJitc^r^ «rt»i?r^ 
^ac® 5CI5I fncaa 

*it*if^f fastca c?«ri ata ca, 
naiatfa’F *(fa^a!Tta >srNf%^ a^ta '« i»8ir 
’Ttt»i ®tac® aatTO 1* ca^tlS 

t»tfl ^c»»ja ff^a '^aa ^«s*fa ^c®l-- 
^1 >s5s«» jflc»i TO ftf^cac? c^tiS 
i?t«Fta I ^rHtajaj^ feel's <41 'orirn^ 
§*rfa^a» 'dacaa cto^ 4aa« ’f*tataai i 
^ra'e a?ffaa ffaia '^aa-f^ufacaa cto 
‘flag's 'oitaai ^t^fa^a*?[»i fc® ’itfa fai 
'Sil »ra 9fara '^aa ^<.*ri?caa ^r^ta^ f^’Tfca 
a»ftaa Ptwa > 2 mtcaa ^aTO 

«rcatara i 

a^ ncaait 's iir®«a®ta ataica caai 
cncf ca, TOaf vf^a '^aa atafaastca 


«(<^a a^aiataaf acai's ‘fla^ cat% fe*ra 
«rfaa at»i ^catena to cata 4»f®iaaa 
ai fifflscaraa a'a®! atta caw i fa« 
‘at aa ca^c® arcaa c®aar-aray ffaia 
^acaa ^aata atafaa«tca ^a batata 
aca« cata ‘ 2 ff®caaar ’pa®ta «rfa- 
atat aca sfatfa® acaw i caaa caft 
&taa'« a^ ttaa (ft® )--(iia c^aap^a 
atafaa ajtfa 4-raca ^^lata^F i facftat 

ata caca faatfa® c®aap ^ta laa ^^^9 
<2rata I 4f aaca 'afarcaa caca facatata 
ajtaa 6fa ^ai a^'Si '^a^ facatatart® 
c'aa^-ifaj fat?w a«t^ aca «rtaai ®fga 
^acaPra «f^a aa®ta i aaa^ atca 
asja a^a a^waaaff® artcaraai-sff^caaa 

(Synthetic antimalarials) >2f^f®a aca 

facarata aaa aca caa i ^tatcaa facatata 
6ta 'Sfcaa afaca fac® ?cai i faa a®'atca 
ff®a ajtcafaai-irr«caacaa ^nata facatai- 
apt® c®acapa ^«.aa 4affa® ?«ata 

«ta®ac^ facafat (^a^ fs® ) pfcaa 
faatt asfaai caai facac^ i facafai 
caca ®n«pt® :ya; ^t^f®a atacat ®a«i 
ftatca ^^.f^C'Qa Ppsi faafa® aaata atc^f 
fawa aasr^ aw 4atfa® acati i ^tata 
cata cata cac® af^a '^aa «ifaa aja^tcaa 
aw catata m faaf^ai (Toxic 
effect)'® wtsr a‘r®ataf ^aac’fa 

aai naa apt^a aa aRia'daa (iit 4ata 
catca I c®aap-afcaj ®t aataa af®ataa 
«f®ta fawa afaafa® ?a at r 
^f^®ta atajw «ita« «tatft® 
ca, ^tf® ’ 3 [at®a «r*rtac®a «itaLc^^ f^fa^-ai- 
*faf® aa ^atwt’fj aitfa faataca 'aaa 
fa^aa c®acara aata fataca, ataaaaa 



c^U '»rr«?« fppf^ni- 'Bit’ji:^ftf 

f^wtsT *[^*1 ?9 Or I «rt^0r^?ii^ «rttl ’«rf««n 5 t?r 

^t^Or^ fBf^Mi“*i^f«^ ’T^ 2 f**f»i 5rc«r ?»rN*r '« 

^csff c^t^tOi^ fec««^c«rc5F '5rt?;0[^ 

'^^c’crr 0r^1'5*r «iit ^ 1 * 5 ? 00 ® ’r*!^? * 10 ^ 1 'sti 



V 

isf^Oai 
5?? tt^rsf 


^sf sfllfnOstO® ^c«i «rtic^«r®3, ^ar^r nOrtiO’f, ^0? « it^ifl- 

^tc^ c^, ^:®?r sisitar-sPi^tJr c^ 0®t^ <4^^ ^0^ OO^’rl-Owt^w^ 

»ft«(tn*r aiN nO^iOp® vi, ®i OnOw »r^^N 0?r»i’i 

cf^hr c®^af ‘AT Oc-i^ '0^*35' >(t<fjwl cw^itai af^rvaritci c^ar-Owtw* 

'sr^i I «rr^?r c®^iaf-arc^sr ^»iT*itJr Ont^ ’r^t^^rti^ »r^^r3tc^ Thr^tO® 

0<(1ic*i^ wtw «rCTit«fJT, ’ftf I 4|r5*r ’it’fiw 



«c5^c^ ^ 5j[fiTrt!r *rf?f«Jii 

’Tlf f^»ftaf ^iTJT»9t? •rtc?l I ‘flif’f 

f5rfir^^ 5?jt*r=f «nH\»iC5nj Ttfli =1^ «<Thiw« 

c«?^ c^sT f6fV’<*n”C’R:af '8rt^f5i'^a*i^«! 

3Tt«R ^ifi wi *t^f^?r ’Tt^ti^i 



f53r 

c^ orit? c's^w ifi'N^ wi 

C’frf 41? >f5T 'd^tf ^ai hc?f%5F ^^1 '4#^ ♦ftis, c^iif^ 

5tC?ra 511^^1 ^51 I a ’T’l’Jl 41F «r'^9 

4? mw cm ^t»i c»it^if^? «r«t3f5f, '$tc^ 

^fsi’T^^rj'hr ^A- ’f*it‘(tJr ’T’fii i 

*r'TPr ’Wl Wf I C®^ar-P®f5| aft'sti 4^^ >filtaf’?»ljt‘l- 

c'vtar ^ «(p5^t? ^3 ?Ft{:«r 'o ?Tfiif 





9ST«r 


'«r^f9r f^sst^c?? 

C6&1 »i?i:^irf»r^t«« fiTc^tflfsf 

sue? I 'ii^ c^, c*r:na 

C=J«1 '« ’?<«(t«. 'Jt«i 

'ltc?s 

ff? f-IH '« ’f^CSJi'fart® 

'^^c« piH «ff^iiN '«f>itca?[ 

csfet C?Cf5l '01F- 

3^sit<rt^ f^fi •ftC51 «(« 


I v«r 

'It3l ^taf SC'® C?C"fS 

«it^tcsr 'itsi 'sitc'srMf ^sc® fs^^Jitii 
fs«ftcstif S^SCSSf 3J1, ffl '^tews ^t*l3W 

Sfsc^ Cf ? 

^rscncs ^Nts swst? 

'sitJita ®t: f^i®it«i 
®t: c^tscsf, stsi 

SJtntCS Jl^t5®1 ’^CSCfJf I 


f^®t% Jit^rffw^ <rt1^® 


« JTJfts? aft^esf *lt<fts‘f®tn vftfilT 
sf«st^ fifff fir?c*[ ?t%? ^tc55i 
Tftfs'Sf fts^ts s^cs f^cs ®ts 
f?»its“f^?t"f sfsi jrt?r»rss®ta nfsBrt^ i 
fswt^fll cs ^Itsts*! f2(5t^S Sjf®3F*l, ®1 

Rwt^vrs ♦rtfs’ftf^sf « i?r3^stsjs 

jjJTfar-®^ ^Il5ir fs®t^ic?s wtfs'? 

’ftsts'l stress jftStSSi »Tt*ltf®¥ ^ftfscss 
C5CS csil I 

ftwt^s '"It® ^fs 'fls'tc® 'US'S' 5Tt«RtS 
f^riT cJi^i ^rts^itw ’Ttsi ^sw 

ftawa CIS Jit® ?c® 

*ttw <iis^ m ewe-t l?st®1 c^il fsssiS^ csW 
Wtfsis JiW®®tCS f^f®SiR8lS *IW®t’n- 

®tf*r ®cs %• ^?cas ®tar <• *itcJii| g<9t® 

*t<tw «it®c® *ftac® I ®t®t^i mi^ 

^sts Jis cTi-fs «tf®cstf^r- 

®ts arfsittesi s^Jifjri «tSJ| i[cs 
C®®StS C?\p? ®tl JIS CTI^ 


®PTCS ststs C5lts ST® I *{fsc«ff^c® 
®t5ltc?s CtCMS fs«t^tsi f^ftes 

■alters I Jr^SS®®tCS ®tc® ®f^cs ststs 
’!?CSt’f ® ^fssts 'ai®ts «!is^ ®ts ?tS 
<flS^ ®ts ®ts ^C5 SI 
^*fcs ^:s, ®s >fststcsl ®tc®fS ® 
fvrscs 'Sften I ®taf 

Stc® CTCSS =5sts ® ?t*fs ^i’fts ^cs, 
CJf&l ^C®1 'Sits® ^st^ ^S Jfl si ^C»I« 
c*ts *t<® 6^91 Jii I ®stcst ens ss— 
cs-ttesf-t fs-slfs^fsis, ^t'^S ’tcssit’lts, 
saic^s ^iissnt’tts ®t%s f^iR 
•fts^® c*i^s ® cJits n^® Sts I 

ftcii fsi®! fswt^rss ®ts sstc® cftsts, 
®1 iitsi fsc®«t^ wtess SI I ®is «ifei 
CS. Sts^® CS^S, fifttc®^? csicss 
fescs I 

fSCH fssj? f^t^CSS fe*c® St®st3 
®C® SSWS sew ftcsfsci^ »*fscs CSC® 
SIS I WCSS11 CWt® si S^stss cwtf, Sts 





^tfirT-'»«if5r<i^ c^Pf, 

*fC^ '« ’fli’F^tW 
ci? ^1 «fty 

«R^i m ’rjfti f?^ 

n^tc»it5^i ^?r fi|?f Pr^tr^ «rt»rc^ 

C»!tt=f?I lil^ JTttr C^W TtfilC'?^ 

’r*it«rfsr ^tPc^a 

5If| pfca ^y %9f(| 4f,f;y 

'ifCTt'ar*fl 

’Tt’fts'T^: cf^fi ^tf, '5ft'5r^% (ii^lS 

§*ft5 pn(‘t?t«f^ c**(^ 

I ^ PtCJPf BfTsr ^«,*ft»R ?F?rs 

?c«i ^P{z^ fe*rtiffR, 

5F^ 5f»r *fflarcjf, 5^^ sfsy jfjjtj, 

nftjitl '9 few 

*itR? ar’^T fe««nt?c^ir 

iflsi? ?'«ii 

•fwt*!? ’ifsitf? ?tc?fe '8r<t«* ^9!«f^ 

5fi 5tf9ic^ ^t9?i *rN I 

'sfta'Q c«f^« ^ c^. 

*iwr c^-N fed ^ttap9 3ft5?tt?f 

^1 T^ctrn f^t®* ^*111 

PfOJ (Research & 

development) 

C“l^ csrfe I 

PfCP f^|«« ?tf5^ *rt«!!I ^1 

*1^^ 5??, f«f^ »r^cna. jr^c^tPr^ 

fe*ti:?*t «t«Riii ^’^■^ *ft8isT ^?ii 

^ fe*f?r I 

»r»if PfPr? ^sr's 

*ftnisi, ^•r^’P c^t^r «f^t*i fe*(f^® 

’nrs s«i I «|5R ^ c^ 


wrt<fT ?i ?:»! «P5j«f 

^»i ifc? Prw c^ c?(pti? iitw^ ^ I 

feif^ ^Z9 5r^ fe«t^pife 

c^t^. fenw^^ ^fap^t? c^ ^1 

’TWI ’ftafCH^ c?t^. feiffei^^i 
fttn JTWI 

C5fCtf^ 5^811 

*rtft'f ^IW, ^tt«r 

«rPr^ii fs^i si?[t5i:'«ti rtc^feffew 
9fPt«i'*i pf^ Pci^ ^FW ?Pi^ 

’*rW'®Piii c^pcar 

Pi^ts *rf5int5^ Ptw 

"SIST?!?! ^'5-^8|C»f ^t«fl ^t^C’PCi? 

r^f *rf-r ^z^ <^1^ 

PfiB Pt’fi Pr"f3i ^tj®r 'sfti’T 5!i I 
Pr™ Pfi^^ ?t8> 

w\z^^ «ft3t^ >r:T 
*rPiP« ’Fsi '« ’fC^^‘t1 '« 

fe\^ I Operational 

research-^ilij fk^z% 

I 

Pm *ir«(T Put^T-»iwi '« 

«itc»itB5Tl-5^ ’ll? 

*i«j 'Bitc’!—^ Pat^ 

«r^ty ^csrfBsiti c^tn dfz^ 

c«r9!ri fs ^f^Pr^T an^tsr pwtpm 
'fp^i ’nt’i >iwtn cw'eifi ^ I c»r<itw 
p8it4*(cfw JTtNtfif^ *ftP('5 I 

Prcii feMt?t5(« w Pw ’ftc^ 

^■NtPp^ ^tsp sn *rtw, ^tif ?tfiT9 
PaHIt^ra fe*fc«^ <«t£’Fi Paf^cfs 

^ '«prt*itPr^ ^taf 



«vs|r 




Pfw Hi I 

^tfif I 

HHtcafH fHCSr:?3 

•ft»lCHH afC?r fsi|^ Indian 

Patent & Designs Act—CHr*^? « 

HHCTf «lt^^*l 

'6 ?tHtllfH^ Patent 

??*rt^"r I ttCHil HC^ CHCM5 

f% ? Patent Act-;fl^ 
'8lt«^t?[ ^fCH Hi, »flJlH Hi? 'Q^y 

'« HtHtlfH?? ;5HJ 'il<rH« '^tHtCHH CHC-T 
^vSfH Hi I HPr'G nftH't’ltCH 

€ff^5l f^WtH^lWH iSftHi, 
C?C*t5 Fff??1 CH^tHtH 
«lfa|Hi1 Hi HSitfHH HHtCH-r ^flHH'e 'BT^rtHl 
HI #T51 fentHtH CHCn *ft«Hl HfH Hi ^HHl 
«r:HtafH^H fnC-TH HHCHH HJStfH (Equipment) 
CifCn Hi I «ii| «lH^tH Patent 

Act Htf««1 H^nrH f«Pg HJHHtf^ m^\ 
H^tH ^iHHtH^ ^CH ^itC^H 'S\% 

Htf^C? fHC« •ftlH HI ^t-4^*8fH 

CHH^H ^tl5tHtC»!H Ht^ttHT HisfS 
;ffiHjH ^«>*fiirH fnt^ *ftCHi 

C«H3f f^tllH nrn fVf 

UI5«^ f% ^iHtCHH CH£“fH ftn npRHH 
vil^ «ft^H fin fCH f 

fttHi fn^'S! fH®tH*^Hi h:h ^HH, 

CHPHH fitJIH ^HiH Hlt?^ ?CH I C^H Hi, 
PrW nCHHHI •« VtCW 

tHBilH^H H^HJI (HJlfH^^I ^H «FH 4H^ ^HWt" 
’ICHHHI '9 «rCHtiSf^H^1 PTW 

C?H»I 'HtH^ ^£H£^ I 


I H'H H^, 4 nHHji 

^H^rt Hf sr HtCHRJ *rH ^H!?' HC»l ’HinfH '9 
HHafHtHJ ’fCHHlI '9 

CHStH^ *rcH ftciH HtHtH 

^ ^HC'Sl I CH^'StC’flH fHHH, HH^tH'e 
HfU*lNCHt% *rfHH^'H ?£H 4^15 

fHSlfe’tfil’® ^£H£!|H, f<Fl CH^I C^lt^H^tH 
nH ’FfstH CHHtH HHH ’l^ H^CHH HCHT’S 
1?CH '«rffH I 

nt"f^C9l HtHI, '9 '^hRh 

Patent CHt^l H^CHH aftH’fti 
Hi H^H HiH«, Ht^CH I f^H HfCHH HCHJ^ 
HfH Patent-^^ 3fHJ Patent-<itCt®1 Hi ^tH 
iCH* Cf ^ ^8tHH5H£^ ^^flf Hi ^£HH, ^tfCi 
«1 HtcaFHt^ HtCH (Automatic 

revocation) I Patent-iSlU'^tC^ ^tH^H 
CHCf Patent-yq H^® iiHl «tf^1 
CHCit HFHC^ ^CH I Patent-(i|H 

lilHflBlSHl 'STtHHln'^ HHi ?CH ‘HH^ 

cH£iH fii:?i fHCH^ ^iHH '9 fif^« 

Hf^H fnCHtn Hti?CH I H^'HtH Patent Act->fl 
H^'Q «r^Hl 'flHH CitiCHCi'StCH a?%f 
, HtH ^ti?tHtH a?£5r HH HHCHI HIH- 
jftiiH'« HHHHtcii' lH5tH fn^tciH fnt^ 
fne^ I H^H fH£«1 '9g[ ifcgl 

Patent ^z^ itHCH, H^H HH I ^US 
H^H'ftHHH^H H^H i^H iftSH 

CHHtH HICHN Ht^CH »flH\ fH^tnlHl Hlf^iHS- 
«tCH ^tCHH WC3f iH^^fH 

itHtH'Q «lfH^t?t ^CHHI <ilC^ CHCiH HCHT 
iCHHHtH ^taf CHt^ HtCH I 'iCHC^ HCH ^CHH 
CH, ^tHtCHH CHCiH iCHHititHHjfilC^ ’jf^ftH 
HtHftCH CHSHtH HH5 Patent H«H 

Hi iCHHTtH^ fH®t^£?H '^Wl 

Utfl CHHtH 9iZWt Patent ^Ci CHHtH 

^il HHC^I 'HH HWJ 51^7 









^1 <fl*[!( c?-r «[t:5 

Patent Know how '®t?f 

Patcnt-<i|? 

or:-i^ f^api r^, ’rf<ft5i‘r'5tc^ 

Patent f^ap5 ^Cf France-<il3f c^ C^t^l 
ISfl I 

f^91 T[tc^ si1 *rM 

c®^af 'Q 'ire??! 

»it<n ’Ji 'flfc^trn C5^ 

I Manufacturing Che¬ 
mists Association (U. S. A) 'StC’r? 
C«m? 5tn r?Cif SI, ‘ill 

nt"! sn Patent Act 

’f^c"tt«irsi5 ^mz\ i c’r«ftcsi« 

f^^’^ fs(«I 511 I 

c'ftifl <111 fiq nt"r i^c«i 
csfcit n^r*ft«(5f 'aiMc^ 

1 

f«i®t5if3f%^ ^^»it5r 

'ftf?a?i '5ft'sftc’f I 

C^fH JfCilll f^BtCUSI 'O^stc^ 
’Itc® f^®t5I ^'^Z% « 

5ji c’f at«fl 

^t^^ft*! 'Sftf’i^tii ^^t!f *1? cvti^if 
^U»ltCfC-f 5t81 51^?^ 

‘fl^j^tc’t .^ft^i^rtt 5|| 
'air®i?ftn I 5|^t^ 5?tCfj- 

c^f*ilc«rw n^z^ ^t$t^c>rii 

«rtl*t5r 'BivsjtJf «itcffitB5ii 3^31 ?! 

ti f^®t4\?f*l 4«itPr^ ?? «i 

•ftsf c^wi fta 5tn mt^t 

’ni® I 'nz^ 5tc»w «tM*i =1^ 


’TSNsn ^ 

5 tt>lfl 'ft^trtl «TC5(^ 51^ I 

fV, ’fsi'if c?t*r ^ti« c’ni-stn 

^ta aja^i ^catfJii jS^Ffa 
ferm^ftfiJT Jit’ll'QiaiS ^ra^hi a? 
ca^ faa siftff, ca^ ^ta sil 

5a I 'Bftsftcaa cirri a? iraan- 

135 5tli 5cac5i fal^ a^t^raia ^iraj 
^itcafa^ta a'l^ftfi^fS^jli ^tcitficaicsr?! 
i«tlf«a ^tac*l ail 5 a ca, i3^5taf®%- 
c^^l-tiijf ^tiapra aFai: afe ai ara 
^ca ^ra ati?r^ Itrfi (aa ^ta*i 'It 
ci»ac^aaraj i^a at^ca ataata 
f^faa atca, at ira ara atai 'ar^ 
ifeipa cai^ am an an aa 1 ^taat'«ai- 
'J^^acaa ‘:(4teti 'aai5 aita't at^ray^caa 
a?ai faitra itatai at?a an ^ra 1 

i®t=fta mzM ‘ca«ri caftajti 
ipMtPTfetSajti 'QatasC can^ afaata 
«ffasar fiati’ atsftca atc^a 1 
fa.c¥. iti cfMta^a inia |nta iti 
a^tla #tn ^tata ca, «ffiata ‘^^t< 
faati’ Injt^ nrf 'itafta't a^ai faatna 
la^ii aa, ^taa ^tiata fiatcia as atai 
ff«tnit '3 car«F 'Sftai atna a< 5«\n «iaai 
waai I «ia’ata «itiata f^faafS 
fafffaf^ atcaa an ara ^ac^a 1 
wftsH ata isaa iti a^Har^ catarta ca, 
It^.aii ^«ra 'Q^raa a^ itai aa ^ a^Paa 
atan '®ta a^ ^ta a\ca 5 ita 5ca ata 1 
fafai^vi^na I5t5t|f^ ^t^^a ^aata 
arrs ^tFtf atacf f ^a feitra ista a^ ?%c? 
ifaaf^is aica far^ 5a 1 '^atFK ata ^ta 
a^ ist: ^laisa la^ta 'aa^ '^tf faffv 
larrtfa atatrai atatal faffn^na ^ 



08* 




cell ?n 

jiwjI JHf9i^t*r ?=fi oft-r 4<rJi'e »it»i 
«tfl? f^m ^f^'e ^*11 

^1 ^jtPr® sif I 

»iM UK fs^t? ^t?i*r ^rsf, 

5I8 ^ 311 5*11 ’Tt'ri 


t K*H W1 

Br5r’rt«ft?i*i cswt®! ^1 
srR’fori 

'»iw¥ c?«?l ’ftii 
fsTisr f^Jif 

»rt<ft?ic*i9 «it?*fi ?5 

« Trcna fenftil ^iii 1 
>\m I 




5CaF c^lt’f^ftJJ ’^^ll f5|^«tarif c^, 

I ■ 

’Tt?*T c^, *1® ®r{5®1 

’fW^'e oitC9lt^^t'5 ^?ir^ •ft^it’il I 
f^®t^c??r 51^ >rtsitf^5F 

c»if^ ff?? 

^n?i ^t«(j I 

Wt^l C»lt^ ^3t»lf «lt<il ^ft*lt*l 

>«»... c^fje 

««•• c^tl5 few I 

^fN-i5T cij f?icntfei8 
f^^fe c*i-r 

ffift’l'l ^<fItW5a ^<3*^1 

«t<n ^nc^, «r>Tc«f ^w<fW«tTi 


«rC!lt«f^5 'BI^C-t9 fet^ll 'flfe 

?i^*i ft®t?: 

'«its(tc»f? I '«[t’rt^ >« 

siwj 'BfNtr?? fw®*! 

5ftc«i 

?iW® I ^isi?i ^(M^Jt’r 
^4^ ^?C5?1, fen? ffts fn®"?®! 
cw?i, =it?l fe?^“ 

?t? m 'srt^'^«i ’sfn’it?t?i 
fei®®? n^itaf nk? ntr? 1 

'iife nt’fr d\gi® fcn f?®t? « 

mum ntatfe n^?i <flfe 
cn5'?j?Tit, *!t?-^«'*ft?ii's ®t? fen^ 
«fWtn, =?\feHH? ?tnt?f*I^ ?T??[t?, 

?i*i?tH, fe«.n9 5t?j? n^’F'f « 

?fe? '« 

4«t«fn I nwfe 

!{?—?«®s fitwtarn fe?® 



ftfsi 


WT? f 'S nw5|11-^j^^t3 I 

‘^*1’^ fftar arnj? §«>nt<r5r ^iitf^® 
«i =nn 

«r*f5? 'ill 

?5ft»fC3« c^, 

nU c?tf ffl- 
^t9 f^«ftJi ^1 

c^t^, 

« ^rcstm ’Ft«r m 

«f>SfJT^ niCil '9 c*l<ft^'\ Itaf, 

ftspf 6 fR-^astCJlU r?C¥ 
nica I 

cifc? '«itsi5il '9 

n'^f f5!5 '5ft*itc??i 511*1^ ?t«fc^ ntfsii 

ffl CfC"f9 «ir«(¥^5I 

^C8i I 

f?c? «c«r^ 5iis?rj cbIi 

I ^»it^t?9ii, <<1^^ 

Jlfsil '8ir«® ^9 5f»it3 

I ff^. 

^ f^etil '9 5nit<ftC*?iI 

R^l « 5fc5fjj‘ita fens 
c«rts f?cs£^n I c«i »it"n m 
sts, Vf% fe«,nt?n ^f%?£a ?fs-»tcs5ints 
'fl^j9 ^t"ft«(? *isi 
scs s? sjs scsc^^s® 9ptt®s steals 
fe^ntw^T n^apt^ ^ns 

^t*isi fsiBf's ^tfitss ^cn f^rcs 
sr^sN® ffw fe<.^f fsts c«it^ fedft I 
^tssl ts^ffif f% sftsfti—cni fs£s c«i 
c^ts ^^4 feBgffs® 5)11 nc*is 


csnrt'9 ^f^stn ntife i ffwtni 
|sil 5FIS, fswt^tsl n^n «f^ts 
ar’^tsf^f^s stfew? ft^si^sts 
»ic'?9 ntssf 'e r^wt^tsi ff ntfss 
nt«iJt S911 srt ? 

scqff cn, nfsf^ffec^ 

stfssi 'qtf^ np6w«rs nt^ nfsf^ffes 
nta%^ <iit ?tfss jpne^ 

5FSCS1 I 

strife npessw ^sfsr <rt®*i^i ??«sH 
stc^s fe«;nt'r5i ^ffes fssal qsift^ 5$ 
stsi st?^si ntc9t«>nt?cjfs nmar^^i 
SJ5C5I 'sjWw s'^sfq 
ntiss nfisiM ^tc^s *t£q* 
scq9 cnc^ ®rtJi:q ntnis «issjffe 
c^fjf s'tsi I i!Fsi^«('*it5f cqt«|f- 
nwts 'sji^ntc^ «ft£^Knt?cj?s sfs swfe 
«if<r^ ?cq f^pB9 ^m\ sts i cqf^ ^fsts 
nc«p ^'5' sese^ apsstj'iitsf ffs 

fe^nt?:n ^ttffe ^ffs Tcq^ 

«lt*ltC?S S«t^*ts C¥tn felf® SS I 5SJ- 
^qj ?cq fR-fe<s.ntfn st^tc^ 

^csi (iife fenqff cn:<p^ 6^«f nfiisfl^iti 
f fis fens «ips ^testn ’^si sati i sen 
Vi, »s)^qr ffs-fe«»nt?c5i nt^f^ 

^isl ^s^qjtscns ^t?*i i ’®i nc^'9 

55< nfa^j|5i(i ^sntsci apfe <jis\ 

«i«5ts fV, fi5ts ni ¥:s^ sjcss 
iffiF c^'s^l I 

fenfsfesF s^«ij«fq 9ftnt® f5«N 'qst«s 
sw'9 fecqn9 fsc!!^ ^fs^ts'n faf^i 
cn ^tesfe cstsf, ni«^trsf nftwt^fqC'S 
«itstns sf^snstn '9 fssitst^i 

S'®?! nt^tRs I lilSSl ^SSitRs 



«rt?itafj I nft’fRSftif c^ c^ 

cartsc?'Siiii?nici5,i>tw 5fc«f ’rWf^’F 
•ffss^c^rs ’i"^# stsi I 

stcs/t^nts^i ^Nis wear '2r»itJ|w: ^f8 
^%\ ^si srti 4fS*[w; -fwmais 

fs^sw; >rts, ^swwte^s s\w, 
w»!C»i6 <n^K JitfSs sjsi^tess stsi 
I «tsc*lt'ss Wts-v$sf C^JT, 

wgtwc^e-t'Q wtl ww 'srr*!eiii 
^*ttess ??cstn swi swe^ 4s^ wrtsi 
<ii«rsr'e ^ts ^rsis^ts ^fs fs i 

f’tcss'its stsi cs, 

<2ifw f?Ft»it'srrt’i ^rttc^tew*! 's ?>i?pst»r wts 
^esten sstafc*f fs't9it<srit*f 

Tfj\e\ ntes I «r^ts «rtss‘its 

(flsrfS SCSI?—w<t«. st'?tsts 

WCW 4CStW% SJS?1 WtCf, 

StiBw W»1C*T5| CJflsiCn 
w^ic’fcss nt^tcsi ft'®*! wsi m^— 
?tS'6 ^CS wfss WS SCSI 
SWtS WSWI wtews 

<\w w «{CStw4^S *lfs*(t*l Jits sjs^tess 
^*ts I cst^ WS1, ^r?s fentwtsi®fer 
ns"ncss ^ns i stfss 

C^sqsfis ncss'Tts cwcojI sf? »?t*lts? 
<rt?cwi, ’5t?c»i ^tsi vftf^'f 5i«f5(<?cn nt^in 
WCSC?S S911 Sts, ?ts*f nss^ WtW 
’lCSS‘ft«lSi sites s sjsstfsw ^fest’t 
wfs'M sjfvs ^ns fw I csstes sfs wiS- 
fsgrfw se^, wtsjcsi ffs-fssit^ew w*fstst 
?si 5e»i 5fi I s^sj (ii^ cs, cs wM 
ws?ts stsjcs fssit^ »nstsiw: ifesssts 
w*l »ltw wcas, stws cwcai wi wes? »ises^ 
»i"t< fstfiw ?si n^s ss I wss 


« fewtw i s.f s^, >fs?ti 

wes ^wtsls stfs? .<iiew *rc'? i wwiiis 

cs ws we^fr-^fssi. wssi w^fssi sesc?, 
wts^sesT f?wtes wtw wse«i stwsewe® 
5[^tfs5F ^9[ ^itw wsi sts, f^t^ew wtsw 
fse^-r fsew ?esi sss m se*! 
cs, srss cse?^ stws fses ^wt^s 
’fessti ?si §f5w f?»i I 
wwtar ncsssts cwciS'e 'Srcstwi i 

cs nfssts’Its fse^i, cs nfssts w^ic^is 
fiiestn wsew, cs nfssts wte^s ^w 
sjssts wse^i wtssi ^lessst^isi s'®! 
wtes»itw ?sew *ftswts, cw *tfssts ’its, 

C’lCBS W®1 ^W WtSteSS CS^ <ilS^ ^9 

’if^T wst cs, wtstess c^t^i; cwt^i; stl5 
§1 w sscss Ptess wi wtssi 
* 1 ^? wtfs SI I wSF wt® ^®i liters wear 
fs»ifsw ?icsssts wtafs «sr?s wsi 
?es si I =^wst^ cs^f ns®! wte?, wts 
sisfts wssts sreslfl cwsi (sssesre? 
^fssic® ’i"*1e# *^<ws nesssts srestn 

<ai?s ^si stes I 

stesit^s^tss fffs ^*its?c*l cs fnwtw- 
'sf^ wsesi, 'ats wew ♦If^ssw ffs 

fswt^s wfsf'^i ^wtwe'®ts ’itart®! 

s?Hcss fs?fe si«i "Its^ts ?sf?i 'its ’lew 
wte®it&sts sjestn cncs nt f>isit?®f*is 
stws < 2 is^f%«s 2restW5^s®i ^n«if? wesf? i 
npssse? ^•X 'gfsew «rts 

»iw ^ws wfsew sts 5ts wsi ?s ws^ 
Wts h^t% wtst wtss sis I WtSS Sts 
8-% Sts wft wfs?ts wes stew, sts wear 
wtss wfs ww wsst fc® stsi, fst-isw: 
csstes stfsstcws iss s"^< fs^s wsew 
?s I wesw ewe® wfs cssies cses. csstes® 
«t5f®iw ssif® wastes wtss flw sss wst 



mi] 'a8« 


^fcw «tr« c«f»!tu ^nwt«.ni»rww 
*ffaj[f‘i 5»iifi srsfr? *rr'? a c^ ^ 

551 C^^>lJlt^ c^sit? »jc«ol 

j|f, «rtf «tf^ cw»it?it c=»rpi:fi 
»rj8r m « *rft*it*i 

^c?r c»r<ii c’t^i c^, ^ iJf ♦lfi*it‘r -e 
I ’It? ?i ^r9 

C’F?*!?!!? ’l?J??tC?? ?t?t^ 

?'»i5r y\m I Bf»i c*n:»i 

liif is ?F»ic»i? ^fS f^JilS 5if»i»i'e 

cii«?i ?t? I f??»i I 

'Bit?? ?t? ’It?t5‘l^: ^9it^, ?1 

c^ii^??? ?*f? ??1 ??i ^'5?H #? 

5U?? ?ff?c^ «;t§»i ?t?, *ft^ 
^^Jtf?? ^i^t??! c??t5?l 

'«it?w? f?? «ff? ?tf^ nt'e?l ?tc?, 

c»i?tPit Bit^jf c?N*r ’ 1 ®?! #? 

?? <tt^C91 ®t«Ftaff?? Bit®»r ?*f? ?ii 
?t?, ff« m c*ic»i c?t?i 'Bitfe’i 
JI®?! dwt®* §*ltH ??? 
«i^?t^i ®t«rt 8 rr?? ^itfe^r r?»rtj? ‘5»it?’ 
Bftrs? ?t? Bife I ?t? «ftf »• 
c?t?i Bftfe»r ?*r? ^?i 
* 1 ^? ?d ?ff? ?t^? *rc^ «tti f?? 

??, ^fta? ?t^ r?? 5t?l «(?^ti ^ai 

Bir®?tf^® ??I '»tt?t?? ^t^*f ?t? 

C?C5F c? *ft«?l ^tCB, ^tC’F ^?tftd 
*1^3? Bi?^t?^ ?tl8? w 5t? c?s?) 

?t? <<1?^ *r??^ B(t?c?? •Id' 

?l?l «|?tC? ?»ll «ft?t8f? c?, 

Bit^?? ?'? ffif Ji^?i^*i ^ai ift, 

?®?t^ Jl^Sf 'BRftS^ ^tiSc® 5t? ®?1 ?tS!?H I 
®tit^ <4it ?? ¥?»i dcf *rt«si, 

?(®?t^ it?tf? •f’9? ?t®?iit*r ?I?^t? ’F^^t? 


'eti ?11 ‘?®ti? ^t^ ?tw? ’i?c?'9 
*r<?tf? ’if^ c? ^rt? 9 f%^t? »ipr 
I®* f?, 'atc^ *r??^ ?tl?? Vfpf ?f?i *tti I 
iscmiK *tt^ ??[ ?tr?? d*® ft^t? ?F??ti 

€fFt? ^?wtf?’F ^WJ? ^*f? 5f? I 

«rt*ff« fc® *ftc? c?, ^t^*! '« ^t?c?i 

* 1 ?? *tteil ?tn ? 1 . 5 tt»T? ’i^t??! 

?C?I11 '??tl?^ ftart^l?? »tl??*lt»l?i 
«I?t? '§»! ^?tt I ^t?? 
?t? ftri? ’nsjr^ ?*R ’f^^t? m Bit???t?- 
dc® Fd «rt?i^i «i?jN¥ 

dh'lardt?? ’is^t?, ®l? 'fd«r?N c?t? 
'2f?5 ‘il?^ f f?-f?3Bt?*t ^'B[tWl®t? 

’itst*! c?, ?t?nt? ^?®tf?^ 

f8f% c?^ I ‘c?twr «it?? 

?t? caw ^?i ?t?i np5??d? r??Jt® 
^it?? at? '»iti5»itt«i’ c?tj?i ?*f? 
^r? «fg? 5p?i? ???i I 5t^??r?® 

Jia^Ftl^ fr? dw <ii^ *i? 1 ?'i-=ft^ 

n?if® f?p5i» ?:? •sf^*! I ?*ii 
?t5»ii, c??:;? ®fd? «ft5taf? 

c?^t?t? ?J?^t '«tt^1 ?3^t?l 
ffti^rar ’t^s 15^? "ewd? ’it?li?i ?fr»i? 
?j??i ^?i ?ac^ I ^:?dl «8tc?? 
?i c?, *fp®??cf «rtf i,«8*l5 n^? fe^? 

??tf?i I f?® ini’ll ?tii '8»‘i5 
stg^, ®t® ’i?^ilB <:(<?tat? ?i I «r?c«r 

f*f « ^fil^ ???fK ??tf?® ^??t? 
«rf® 5 II f?d ®t»i ?? I •ir?f?® ar»l dd 
Ft?i5 ??«! *rt' 8 ?i cat® ntd—^iid 
^f?'? 5tt?? ??[?1 Ftf?^ C??tt?l 

I is 5^t« f?f^ I (favtr?® ®?r 
f f? ?ai? ap^> «rftPi® <jf%fti aFftf 

i>i<»«, >>«»«) 



wtif« 


ntl 

?ata (^t^a) 

^•la—is|«» 

^4»I«s— »;> 

(aa/ 

( Sir *494 aa/ 

‘a^a) 

‘aa'a) 


^t^l «J5rf^ ^t»|5r «ftJf 
^9!sr nt'8111 c?rci^l ^ 

«r^t9 <3t^«i ^^11 I 

cvr«n c^, m '« ^ftitrn? 

St?l i8» 3I«|/>il?F5 

C^C® ntC?l a ‘ill ^1% 

IjWCSf, ®tc® «r^t?l ’UHJTtC’t’P 

^atfl ^1 nfi»it*i =?fli 5^5 

f^ i m, ^taf « >rfs 

^cal <il| nt'Q^I C^Cf—(ilsfJT f%. 

^j5i^t?r ^?i1 vi fl I 
5lt«f'N‘| f w ‘ill *f^f® <sf^«l ^ac® 
ntca ‘iia^ c’fc® ^aci6 i 

^»i5f jfcar ’f^awa 

^ fl:® ^ca I 5i^ar ^rta ‘iia^ 'srt^i’ia 

c^a^iat^ *rtcaa ?tafl ^aca al. 
•iitaa »rcar §f%f-aN, aai—atlcltcapr, 
n^H‘iia^ a'»t«i'ata'e wfac® %a ^tacai 
fli ate® =ft^a/atle|teaFa « 

a'Ji^ata ^fafai atca?, ®ta atlea cata^ 
‘ii^a «ff® >*-a» nt^'O atlcltesfa '6 
▼^ta'ata it5l ^W^Fa^ ^ca i ■sfta 
f|a »itaca a^ a^i®; ^®a^ caatca wfac® 
a^ l®jtfa 5Ta a^aata aaa ^ ai, caatia 
atica afpca cawi na1#ta ?ca i 

^fa® ncaaata atai a^taai caat® 


®tatatfn® 

cattai 

^taa 

(atiSatIa) 

sals—aaisa 

^HS^—«»|-8 

{'9'a’8 aa/ 

(«9i’«j4 aa/ 

<a^a) 

‘af a) 

«inai ®ntl 


a^9is—s8is^ 


(^ aa/'aa'a) 



atfsf ca, 'sit^a 's ^taa laal affae® 
^atatca far® at^ i atcartaataa ^f%a 
^ear ca^aaiat® ‘aI aja^tl afa afa<^^<®tca 
'sr?‘i ®ai ata, ®t«a «ratafia '»rtaai ate® 
afa«a ?[r® atfa i naif® 'ofsjatca 
f^afafa® aaa-®tfa<Fi ‘sr®® ®ai ata i 


'at^a ata 

ataa ata 

anafta 

a'aa^ta 

anaasta 

sa|o 

>|«9 

sth—^aii 

sa|8 

sn 

sib—ih 

sa(a 

^•llr 

^'3|y—'a«|b' 


^racat®* ^ ca^rai 'sit^caa a^ affat® Fta 
^ai a®a ?rra, f«p® caeat®* ca'c® atica 
aatrai aa^ta ^ca i 

af®aac«ra ^atc®a ntaart cae^a caai 
ata ca. aaa-®tf»i¥t^®' at^-'af^a atcaa 
ana^t< aa«2f 'sf’intl'Qf?, c®ta^?[ta, faPi- 
‘aa^ aPaa faat'W’jcaa c®tat« c^tat's 
^«aaa ®ai ata i •a^t^ ca ata aaa 
aaaatf^afaca^a^, as aaaai, a^i « 
apfatatcaa c¥tata« c^tata® #a ®raa 
atatcail ^^a ata ana ®ai a®a i cacaa 
acaft^® nt®ca a^ia ‘al naif® ^raaa ®ai 
a®ai ®fantl®f^, c^tafaata, atfarfa^ 
nPaa flat®fn? ^a»raa «rta ^®t^nl 
a^atca‘a® ¥a^» f^a ®ra caatra ^taa 





5f*f5r??l (?T<ttR «T5rtffr»T «rt*icsrj 

'Bitic’fs «r5»R I 

^t^t'si ^»?r <i)?pj5 

9c?rfi ^\^W 

*(ttJrir Itsr '»fffl^ ?!fl w 

c^t»!^t5i ’fc«r »rtf w ^3?tw ’<ft^ 

«f3r«ttJ 'btW^ ^?c?> 3 c^«f»ir^ 
4*taf ^wl sf11 

flrsf^r ^rcufisfJT ^sfmjr ji>ii 

5»1 C’rBFlSr f CiTC^ «lt*lR5f 

«ft5T >i>us(!5 
^1 I »f^ ’Fta:*i sicsf ^ 
c?r, «icn^tfi> '8^ a*i5T— 

*rP5»{t^C9{« C^9lt<8^ CifC^ 
'8ft^*r «ft? jfvar? ^s) I 

*flf« 5T<at «r5^15 

(c^t^r c^fiT 5t^ 'sitcf) 

^tc^rw fK 

?Fta? =f1 CJTBfC^ 

f^t»(3f 5PC® miffs’? ^'!ll 

cftfe c^t^f^5J««- 
to? ^^rc’fNji 
^JtPf '«it*ito cm 

fV« ^c<tl ’f^«rjt® sfir I '^tntsf 

cm **ffe9t® iS»ita’ '8?t»iir1^T‘ •fst’i'f 

(11^ »r^ 

'5r5fWc»r c?«®i cm *ftc9i >«(^* 

«f1^w arc^ mfei 

<it*r 

511^^ m *ftw I ffc¥ '»iWc*r?f ^1- 
f^wHI^rra ^ f*l I 

8 


mtf? w »r^«ifcfw ut*rtci affm 

stPrst c^r *fi^ 45*1 m, C5rf*r ?mf5 
?Fm «q^ srm ffe«i ^?ii ^tiri 

f?:8 f^«T?i affsjmi ^ir c^, ^ 
^tftc<f?r JfWT w SfJtl ffW 
nt-SSt ^tc? «il^^ *lc? to 
1*51 St’T *ftc^. ®t>K»r *« 

»it« I 

cwc-r 'Hi =?RTr« 

>f"»tf ^ai m; wr’iiit'8 «nffn 

«iMl *ftfti ^«il at9»ir 
' fa^raf? f^ar^ 

^tc?a Ji^j) liil « c«ia*n «it»rc« 

♦ttca iii I 

Snta c^ c^it^t^fS «iffB ¥tifc>ii 

^ai mil ^tc¥ ^ar® m 
«rcitafsf( cfa»i 
'St^ HI. fifClts^HH'® aji^ta 

<flitCH-'eitCH <ifiiHi‘sr ?c»! ton- 

Jiin ^11 

fiiti 

^aHtCH ^tC»lt5Ht ^lt«I I ^1 HC^« Htltlf- 
®tci I»!l iti Cl, cwHti car»itl fft- 
'9 HatHft IFfif 

fi'stcni ajitcH at<rf^ h^ ^taf 

Titfi® ^iitI ncH itii m *rtca i 

?fi-fiajft!r aito ufecia Hftfi- 
^icni at^ci faf®i '<»it^ti ®ti«rt« 
m *rtfei ficsi mi capcai 
m I 

«r>Tm: iti:«t«.*rtmi m « 
nwh^stci arf^« film aii^tin 
^ Hf^ f fir I haitfi? ifirti itwfi.- 

*rtmi utntn ’?l*ifc>r« 



V98te 




451^ crW^tS'e 
?c!frf a, <rtm^nt?5r 

3f^^tr?W ’isft’ft^r III I <ftl’5RJ 

•f'sif ^f^UT *1(1??:?, ^s’®^ <ftc®t«.- 

•ftJfJi^ ui?Fiitar jfsi^ 5?i I «n:ift»('« 

^trsil ^t!ii cvrwff, <TT or c«F^«r 
CBtfi 5Ft?i^tatc*r? 
c'fh'hTJar^^, ^ttr «f*rt«i ^cwfi <4i^ 
?tfii? «f-it»ff^’F I ^»i1 
CT, ^j^^i ’tR' Ilf 5C«1, 

^Ntiinr ^^'iifir <4^ c’l'i^ ntsNf 
fc^i =ri, iifir BFc^ ?t^c<r c«ifcf ap^it’f^ 
'^f«ff•ffl’TW «rt® 'srtsiifti?l fi 
«it«itf 1115 c^, *t<« «rf»riri 

^rirt’J’Sf ’Jf f3C15 ;ri ntfs, 

cf t^r «ff tir fe's.ntifjf f ff a f jc® 
«f59iir f?ii ’sitr^ III 'sf'ifjri f?c»!« f^?<f 
ft«rTl ^Vs ^t5i?t^ 

f?, ®tfC5| ^5^qj 

«it*iift^^ fSI vif '«rw^i ^fH®'ij®t?r 
«fr5ll I ’r»if ^tf 

"art? lAflS ijtf^fir *if?i‘fri( c^, <iifiB 
!f:"l^ cal% aitwtJf fC5f c»rafrf^ 
ort»f fill ftr«f ^ii i 
nf ^tf^f *ir^f!i!itn f ’riiftwir 
«fl5 fjft® fR“fe<.*itfir 

»r^3pt^ f^^or, ®t« 91 jjii^ facf ii 

*iwi ff?i:ii in I ’rrtii? oitSi 

f’fi'iir 1 ^tfl 

or^f «ttj«t«.nt*rcir? 

arc*pfff® f^fc?ir 

ftwi «’?! i?fi[ Bfi ft?, ff« fsrtar? ftrs 
=nrj ^<t«« ^inr <^aii 


[ ^.-r «»l 

?t?i ’It?, 

iii^i f?t^ *rt?r'5i, 

ft? ?ff®i W5? w»i •rwtf?^ f? 
?i?i5^ f?, ®t? ft?i c? ^iw'tf? f?r«rt?? 
ffft c?^,'®t?i «itf?f ^r^?®!? wt^ aw 
?j?^tt?? ^^tfin c«rtf ?f^® ft9ii I 

^t^f mai ?n«i? 'Bill??® '8i*r5? 

'ant^ f?rf? ar f?t® art? 4t?tar^« 
?t9i ?i lit*!! ?tf sn I ?<tftc«i 

41® ^tW? ?t?f® af®l ?t Clti? 
to ^t«f *rti 511, f?cf? ®?? 
^ arOl? «ft?taf? I 01^ afq ?f? 

l®jtf?c® ’r^?f^® f?i oit®i, ®t?t»i «rt?i- 

m^nr »r*ic9 ?T?ft? f?1 fc®i i 

to ^tt«nr w«i «f®ito f??t?'Bf?j?r^® 
^c^?t«tl ai*i 'Br«rnitar^?®tc? 5 iN?. ot^ 
wai'« ’rff ® ?n'^ % I cf Wf 

cft?t® ^c"^? ttfC91 i?t9i? ’«r*rw 

9!t?? f ?1 ft? I 

f®to ffjf’^t? f?f^ ® 

?t<f, ^f5 ft? ftf? «rt?tar5f f^tfff 

cjf^ ftftan f1%® ft? I ®tt ??. ®t?i 
wiF® ^Cf ff f?t® ftfj f? 'flf^ 
^f-t: afff IJtai Cf? f^ ffftf? ftt® 
arffi ff9i Cf? caft®?t? Iff^ f^®- 
fft?? fit®, ft? aft^ fff affl ftH ®ttf? 
ft? I «rft? aff“f: fff-f^?? ^fft? 
arfft^ «[f5ir®to I ??fft? ^fftf 
fitt® ft9l ^9in® ffff^ft? «lt?taRI 
«I?ft? fft®t«>ftftf? Cftffn fJt*lf flfflt^ 
f Hf ?t ft® f t?tf fl I 

Htf-ffar ® ttf-filft ft*!? ftf- 
fjfft? Cf Cftf f tf fflf *ff?flRt? 

ai^ni *1? fjf^ artft??®: t? Cf^ 
fj?ff»l f? ff^ «ft?taH1? haitfirf ®i|7ttf 



^ ar*i*Tt«a 5^1 

5»Rtf t5^ ^ I ^^tcsr 
«rt*itc?? ^ «i2mtw=^\? ’Rtfrn^ smigi 

^ I ?:t<rsi c^, ^t«n ’5#?t 


'bsS 

ft^ri wt?r *f«r ^f%i5'»iJ 

oit^ji fwci I n»i? sncf, 

^<r!j vii?r sfi ^rscn «rt:®t«.- 

•ttTsr if^ir 4i:5^t« 

15C^ I 


J ' A 

^%ff-idtir-«r%r 




»Tt<f'hi‘f«tc^ firt%sr 

f?c5(5 5??, «t«f 
I fi’l'® 8«-«» ^to?[ 

'2rg9~<yP(lt9 

f^f^orc-fii «rt^i5i*it’ftt? I '4?f 

’fK'f -sfcitcn ^1^- 

'Ghts 

«r?FH 

c’r f^ifai^ ?cii ‘(ftt¥ 

f^t{ ?[t>fNf^«F ^f?i-- 

ui| ^«(fi «rt5^sT 'si'^t^ii fii*i 

5(1 I ^5(«|f Ft^»T vBt^^CSRf 

C»l<t1 ‘The Power of Movements in 
plants’ 

<4^ <fam 

f^«it4t ^Pwt'r *iJtir« ( 

’\r\) fefejfcfcf 

«ft511 (fll 


f¥i5^ (>&•»)! 

^f«C«f?l CftW ’15(lt5(r 
5(t5!i «f^tC3ir ^c^fsf ^«,*f?r ; ^<?(i— 

(Gibberellins), ^ttc^fjSsr (Ki- 
netin), ©al^si (Dormin), 
(Anthesin)*, (Auxins) I 

f^f^st ?c<itt5f5 *{«T ^ft(5T 
^^{3 <15 «itc9itf5« 5(tJi I ’it<fii‘rwrt< 

«ifw5( <»rc^ c<t<rtw c>i^ 

®rt^ i(t»itiif<? ntfKc’f, <tif 
9i\ '5if« ’Tt’its ^fe?- 

f<«t< 5PW 

«if%5f c^Far— 

^<t5( ^nU c^far^fai ^csil—<rf5 
^t«1, 5^91, ^91, ^«I8|fr >il<\ 

«Jt5( <il<^ <5(t? ( iS'Ob’ ) <C915T 

*C<Ft5r C<(t5T C»ltf^C99 ^fe?- 

c^tw ^it5i«f»iW5 ^ifecir f<ift»ft I 

> I ^irt?a*iw <911 

<FtC'Q< C<C^ ( «ff^ f^fSft- 

•sritw) fsilFtPr^ !|r?icJi itt«<1 

<tl< <t55 •■••«► I 



Qftir 


•tif '• 4 


c^, ' 8 «c«'e 

•fft’ftc'T I 

<Bigi«if—«IJtC»ll 8 ? ^JtPf® (Indole 
acetic acid or IA A) ^«f?f fCf <fti:^ 
«lJtf^Wl (Tryptophane) 

C®t»l^ Jtftfej (Indoleace talde- 

hyde); *fpr 

^59iUc“r Oi^ifai® ^tcf 

"iisilftt*!, 5JI I 

irlx<^ Eike Libbert aftftwCfJJ 
c*i, ♦►{S 

’iwtJf •ft'SH cniif, 

lic^tcvsfC’F ^jtc»il55F ^jtf5rc® 

C^jt»l ct al 

fssilS ?it»rt!ifs(^ *f»rt< 

fsiijtPr® I 

(Auxin, a: Cis H,* O*), 

(Auxin b: CigHgoOi) c^!»tC? 1 - 
(Heteroauxin ; (Cio Hg O 3 N) I 
4t»n »T<ttafW— 

^C®l=ll5,Cltf*!=^ «IJtPr® (Auxentriolic acid), 
^Jtf^ (Auxenolonic acid) 
^JfC®t»l «-^JtC’ll5? ^TtPr® (Indole 
3-acctic acid) I 

^tPr® (lAA) 4t«ft!T I 

ws ^ftrire f^in^ 

fSniir wHP^ 


^ii®tC’f^n ^tC’f Efts'll 'QCT^ 
4^^ ) I >iti5c^ f^Tl 

«(rstn ®i 

Citft® Vi 4^<. 5It?f«lt5W^ CSftC'® (Trans¬ 
piration stream) 

5tf^® 4^^f^>ltil- 

jijH ’'=b'; i»8e) I 4| 

c^t^r ^t?i*l I 

cf«n c’ti:^, 4^ 

'ST’Ttc^s nv >Tf^?r ffkv I 

3Ft^ (i;»«ir) C*r, 
f®^ (Electrical potential) 

4fl ^t^*! 14^ «r*it*i 

*rt'Q?i I 

=1'S^ V ^ (Avena sativa, Linn. 
^^-Oat plant. ) I 

(Graminae) ^Sft^ 

’ttf *1118 ifc? 

v, w*l '«r4®N (Stem tip) 

^«t5T -fr<ir*( 45?^ 

(Coleoptile) to «Ktt? I 

’itc’i c’atf®^ (?«fi:®i=f, ’ii*i® 

^c?rf f*if»if^8t?r 
^)c5?r ^^-f|5 'Bin’itfii® 

^Tt^® v I 

si’W c*f, ^pf^® ( c^ »ftci?r 

^1 c^t^f ) ’if? ^rf’i'hi 

«rf®’?tf^® ®t^c»i ’ttiifs totf 

^t'?!® I 41'ri:? f®f^ 

csptsi 

•r^fK ^fcw-r ^:’?® 

'Sf^tft® 4^^ ®t« ^fltft® ’f«ll I 



^5pif*f ^h ntci?r 5Ffr« ^ 

^oRi ntnii ^f»it^ii% 


<^^15 *rt^ 9fi wc^ §n?r i 

^tc? c^it i^ls nt^ISs 

c?<rt9!Jr, ^rtwis? 

'SftC’ff ^ »ltnc»II I f%« ‘if 

’9S[^ti3 iiw ^jt»rtc?r?r If 5tPfr!r Cft^r 

f»r *rt’«iii c«f9i sTi I <ii^ n?t^i ft? 

flft« flC^? CI, ’ftClW 

cJicf ^*6?^ cji‘f ^c^wf iit>fhir=!f *nft«fl3 
ICf 'iin afc*l%, Itl ^ 
wtntcw ifi5 ff®^ ^^t»r 
f^iti ft®! I ^ft:?a 

ifti ijtntci >i^t!i®i f«i ^t^f'e 'srffri 
feftcii ftc^ftftc§^ ftntcf 

•ifttfi ^Um *ft®ti ftc'o 'sif^Jf 

'Sic5tn ft? ft:^®! (b>8*) 

CI, tCI 

(Starch) (Hydrolysis) 

fl?r I «ttl*lJ^T ( i98i ) JfCI fWI, 
’5ft»!ft<fe «i%r f 

I 'Biftll CftCJlI 

f w cf t?f-«rt^c«fl ntci c’T^c®!!®? «il? 

CfC®I I 

ftftia 'Sfft^rcf ^?®itu"f 

f^i ®rtcf cf *riic‘r« '»iitft® i 

‘‘ml fl®ll~ft lil!!. (DNA : Deoxyribo¬ 
nucleic acid) 'Q <i|51. 'll. (RNA : 
Ribonucleic acid) I 

»TC«r c«rtj8c5i^ 

w §ft«TCftc« r®. < 11 * 1 . < 11 . 

f®*! IfWI '^iltl. n?. <il’l ’l«[t’!!®ft 

c«rtliJji ft! Wf I 'ii’r- ft. c»H 


«it5. «jf. <11. s?s 3i\isi?«i ®i^j friri?; 

«rri ^tft® ’T^uf^T 

feftc?5 ifti? *i"®iff ® I 

«iftr*r ft®ti:i ftaf fn—^ftf*r feft?- 
cftcis ftftir <ii*!afftciii c^rtlSi ^^c-rw 
’TCf ft ft® ftll fW HftCf I ct al 
(b»8^) irqi«, ^ft*! nil w®s 
<ii5r8rftW5l C<£rtl8sf >fC!F ^ f?!'!! 

*fr^ <Biij^®i I 

^ftcwi ’TCif ^ftpri 

vflJT. <41. 5rf*34 c?rifti|5r ci, 4^4 
?.fC®!W (’44iftCI 5?ft®) ifticf 
'«!ftf*r ^t«(1 ftw 'iltCf (Growth of the 
bud of etiolated Pisum seedlings) 
ft^ClfS*! (Kinetin) it<f1 

■f ; ’ei<t«N feftc<ri ifti iitntw 

^ftr*!« fc^i’T^rfarn ‘iftfi 
*151 C?in C®rc?, ft^1«ft*r (Gibbcrellic 
acid or G. A.) ’siftHI fapltl Sni 

■sr®!! ft^t? f Cl «ftcf I c?«n c»rcf. 
f®f®ft ft^tftc*!?! ’icif ^ ?cw '^ftr*r 
®t«l f t«r ftci <^tCf I 

fft-iHTft ^ftc*!a '^ftfi— 
ftg ftg iWsftf n*rf< 
fftif §ntci ^®ft f^i fcuc^i 
^nt®^®c® <41 »ri c^ftf *f*ftc<f 11C4I 
nMfj ciifi c®rc»i« ^itiftf nk=!i ftf 
cw®t?i ^f®im ^r®«i ^^ftf fft- 
*it*ft®tci ^ft*!Cf ftcaf ®ltftcf 

??f9! ifCtf I 

^ftrn—8-®ftcSPtC3tC?*!ftf^JtC»ilBf 
'"IJtft® (2|4-Dicblorophenoxyacetic acid 
or 2,4-D) ft4l ’^ftc*ltC41tntl»lft*ltt®l- 
fHtC^lfe (Isopropy 1 phenylcarbamate)-i4W 









••b% fftwiai ^t>T 'S 

«l5rtF «(^tf¥15 ’’Slt’ft^l 
T«1 *1®^ I (Tafazinc) f?tl'6 

^tnt^l *itii1 TtC«5l (Mendok; 

2, 3-Dichloroisobutyrate) 

(Dalapon: Sodium 2, 2—Dichloropro- 
pionate) ^C*l 

^V^ <«^5- fT- 

(Cuttings) 

fefi'fis «JC9 I 3rtn«ttf^ 

'«lltft^t*ltl® (Napthalcncacetamide), 

( Indolcbutyric 
acid) ^tfgtn 4r?t«r 

’f C?l *1^3 naftwi I 

«lltf^® (<-Naptha- 
Icneacetic acid), 8-®t^Carrntmf%- 
'ailtr»l® (2, 4-D) f® «lf^sr 
’TtCl «ri?ma[t5{?(tl*t 

?rtii8c^ ’i.H® ’f?i 

>11^ fnc^i *<(tl*ijt5T 

(^»8») c*rf5ncfcf=( c»r. 

C^^^ !?tf^ »ftC8[ ^*1 C^t^tWi 
fifuft 

^®11, '5itt*te^, 2F® 

2, 4-D 

«iftrsf ®t9i ^t5f I 

»t*ra ^tc® ^^f«?® ^1 VI, 

•«tn«ctf*!!i«iJtt*il5f 

4rnt^ c*! V} I 

*ft®i ’^tcnl nt\ c<tc^ 


f5rw ^n® sil *11 ^— 

Cn ®S1 ’Ttf I ’ft®'srt5 

(v»8») ^tf5i® 

« ^H'Ttf^st ^ijtPr^WI® nt^i 

’ftcu^r 

'Brt9 *it{5c® 

*ru? 5fi I 

J»i ^91® 2 ,4-D «rt®\f 

«lf^=T ^fClN c<fc® ?»? 

^Jt^®, ^Jlt®t9IC«tt<2lft?Tf5f^ ^Utf*!® 
(Indoleproprionic acid) 

9|t^. C^*Ijtl^, '2t'ff®« 

^si? ’t^c'Q 4f:iiTn ’Fw '»i’i,*®r^® ^9i 
(Parthenocarpic fruits) I 

«fr®i5 ’tti ^9ii 
ftft« ^9^1 c®t9i^t5 ?t9^ 

eft® ^9\1 f?t9t| 

c«tw^ 

n'5C^ I 

4 ^ 1 :^ Central Rice Research Ins- 
titute-<fl C^. ‘il’T. 1?® 

t^t®t91«llti:9ll8«P ^Jtf^® 551 
'eiJtt’iN 'BUtf’ll®? (NAA) 

(I ppm.) iffsT mm 

■l®^^1 >• ®t9f 

w I *ft& nti^^ iaa, naa 

"Blltf^® (IBA) fifClt’t 
5F13 CW’fl C’tlf c^» *14 ’FJt*f* 

f^tW (Cambium) ^®t^ 

®wi 

f®. <tc-(9 

f«Fi f®8 «t®tft® I ®w *it^c|W- 





BTf^ fitrstn 
¥1? ^f?'S ???9I Mitsui c»Ri I 

Tocklai Experimental Sta- 
tion»i4 f®. <ii5r. ^591 ^1 

(20-100 ppm.) 
-srciitn ^c? cTc^rc^if c^r, ^f<ii ^ 
’Taftcs?! I «ft*I, C^Hlt^l, 
(Mulberry) nttf? 

^rcuN C?tCf I 

nc^*ftntC? ’Pp'^nfsil (Water Hya- 
cintb)^ *lC*n 

?C5C^) m cnc? «rtif « 

•It^ ’ttCitl (Meta¬ 

bolic system) ®lK ^T®)? 

C»fC^ I 

C’lhtfS ?t3T C^- ^’T- 

^*1^1 ntC^iJ gft- 

«rjtc>!i8^ 'Oljtpi® (NAA) «fnN 

(40-60 ppm.) ^91 ^5f^?l 

^ffCW9 «tn 4ir®t9tWW C’FCai'S 
^914? 9C?Cf I 

cm^ 4(9911 (C9*(9--^t9t^ ’(1^19 

9 I Eichhornia crassipes Mort, Solms. 


Tobacco Moisaic Virus 91 TMV-f 
991 9t9F) 2, 4-D 
fifCTN f9|{&i 5t^ ^91 w 9nn I 
4 C?f9l '«lf%C99 ^rNt® 9I99lB ?tW19 
^91 I C9 

f*ltW99 '^tlW 91(91^. 951 91*1 Ci9 
5991 9tf 911 «lf%W9 '8f9t9t9*l 9F*nstr9 
>rt<9f^tc9 ^ftcisF 9iNtr^ 4919'®: 

^ f^C9 ^t*ltl99 919991 9t9— 

C9 99 559T 499'« ^Wt9l, 
<9(97^ 9C91 «il9^ 919 

»r:«r ^*it 9 ^9t99 999(9 csll 9F9r5 

9C9, f9 ®(C9 99 99C5 'Blf9ft99 999 9J99t9 
991 C9C® 9(19 I 

[^9(991(99 9??t 9f^9 ^fl9^ 9f99(«1 
f99f99(9C99 ^fe9f99l f9^(l?(9 C9\9 ^W(r9 
^fl9-9^^(t99 ^99 C9 ^(9^(f^9 '9lT9(- 
591-5(9 9'elf^ ( 9r(89(9^ ) 

999(«t9 ?C9 C99, ^(C9C9 

49C99 «f^99 §9(9(9 9'^l^9 

C999 9'f^ 99199 f99^ I 
999(®1 f99f99(9t99 §^9f99| f9^(C99 
49(9 '991(99 «fl9- 999(9 9^(9199 

§«,9ty '« 9(?(nJ9 C999 ^t9f99 

999(9 «r(9(t'99 I ] 



'5RP«t^t5 


«ft?iii c’f, 

ciitn Mf?nt*t?j 

1511 c?tc»r? Ts«(t^csi?i 

«f®t^ 'Itii ^lii^r !»i I 

^'9VS ^f, ^t?C91 ^tC?ir Jffjl'ri 

sTfCBF C^T'S^II ill I Huntington’s 
Chorea HtC*! <£r?t?r ’itilt'^r^ 

CUt^t ^tC^, ’ll 

c?t»r 5^11? I 'sit’itti capt^^it- 

C»fti| '« ’FW 5I^til- 

i|WT C’f 51^1 cvr«fl 

>117, ^t9 cat^r ^C5l flf® ?ClCf I 

*ltiff^¥ ak^t? f5f%«>JTC^?1 »flt 

aitt»ta ftft'.’ll '8i?p;j^'| €rft"t 
«ttC^il I 

5it?n5 hfnfeji c^tii 

f^?pt5 ^5l ^tf *11. *13^ 

^af^ifeia iic«fi Vi I nttaa 

a^ a^-fti?aitaa atai real's nfaiac-ta 
4«ka *ffaaf«^ m '«ttt^ i f^tw 

fagfaii *irtw ’ikaaa^ ^ra ata, 
^tata ^si^t^ta f?ca ’pnl aica 'ed 1 
’ttiaa ac$a a^ta ak^aa 
a^«rt5!aFa '« •tfacai?aa ^<ta ^'©a^a 1 
ati^caa atafaar 9it*f« c^^ afa 1 

a^ata fira:ar ftcafka'^ai ata^ atafnaf 
catrna a^nts{!^aa ^rstaaa:^ 

ark»itaai *^1 ^^acfi ara^tatacaa awi 


catc’ta srt^^ta «rta *t^t^“f i 
^8rtC3p^ai caffes ‘fa^^aai’ ai Ta^ 
ajfea’ Ratca «itaji c«f«al aa 1 aaiaa^caa 
^cna'i ^Baa^ ^aa^-^a^caa araj 
la^ cak’fa ^a ca^i f^c^kaFfaai cat^a 
fafw aacaa qa'a caai atai atata a^ 
'af^efe ^tf^ta at¥l, ataja wfaaf^ii 
^a^(a «*rt^1 atataa f^cafkapfaal 
cat%a hf^lj I aaa catfea? 'Sfia^^a 
ata c^ta <iiaf fat-ra ^a^ta fa-sa ?[ta 
’ft'? "'ft^'t's ai nt^'icaa :jf^a a's ftf^ta 
ata't's c?ai atai af? ca^^ ^ta c»i^ 
«ia ^1 ^tfiia'la afaata c^h aFta, ^ta c^ cat*f 
veti •aa^ atai caa I T^^ ca^ littaf cbw 
ca^aua, c»r '»itata ^^^t^a «ia^ta 
f¥ta -aitta ai af%ta att^—iiaa f^, aaa 
aaa ^rawa ^rtata aa «fa^ta atat'S'S 
at^tB cata ata ai 1 ^tt?a aata e att^ 
^^t^tfaa ^aaf® w aal atai afa 
cattta cata g:a^at? ca'sai ata, ^ta ca 
'saa f^faa ata cat»r "sti 1 "^rtata ^aa 
c«a%a fatartCB'faai catt ^ttai. atai ara aaa 
«it?lja 'sa '6 ^itait^a ataj at*i atai 
aataa catt astta— iitta cata ca»iata 
wtai ^ta ^tt's faa faf^ta ca-eai 
acata ai ^ta H^ra m] Btnttal 
aiaiB—t'sjtff I 'laFt'fa caf^faarkt ata 
lacwttapfaai catnta ’atataa's: ata 
'sk’t 'st’f aal aal atta attar 
c®tta w <aa^ catta atai 





3 %wtc3p%i'« 


»r^ «r¥H ntf; ¥r»r catm 
*fr^ %srtc5'Prii «t%? car%- 
^nr •fr'? i 

f^FC«ftW^5l atc’f? fe<.*T 
Ji^?rr? «r5f9i^ «rtc^i 
r<*5^ta >FCJi, 

^c«i 41 «tcn^ ^ sftc^ I 

^tijsT I c^ c^fsr 5Fti %«n- 

c?'Pj?ri sffsjPr^ cjN 4® »ft«ft«i*i c^, 

4^ oit’trv ?c»i vu ^11 

%^twf5iil c^»f?f ^91 ^^•^tsapcinf 

«^8t^ ^ «rf^f%¥^5ti:^ 

c^ ^rf, w »f«t=r ^ 

*ff?l51f •t'Niii I 

(Monozygotic twin) '« ^5f 

(Dizygotic twin) I «rt^C9| 

(Fertilized ovum) 

aRto C’Ft^-f^wTafCH ^ 
5l«tC5T I 4t ^f5 5n8tsfr«|f 4^^t?t 

’ll®! I ^t?n c^z^, 'Bf**i^i 
«ftc^ I 4^^ ^ft'5« 

59 9I»I l»t?l1 4^1 fe’t'hftisr I ^*r9 
*rc«j' fTC5tf( 99^ »fvtJr ?fB f®9 
C^Z^ fe«s’1ir 59 9W "Stm 9^it5pR’f"^< 
'■It"t?1 I ^t9l ^ C\Z^ 91 ^|5 C9W 
^991 45{B C5C91 «l*r9lB C9:9 5C^ *ftJ9 I 
49f|B Ctz^ 45|B C9W 45^ >rc^ af9l- 
'Sf5*l ^9C»l 9»^1 C9C^ *tt« C9, 

^t9l ffC9Ft9\ 9*fW I »rt9l9«l ^9t9 
49'C^t9\ '« ftCftft 999fr5 99taFl9 ^I^-T 
99«r (Identical twin) >8 99W (Non- 

identical twin) 9»I1 5f I >[^9 9[99f ’l^t’f- 

fC99 9C9T 9<8«:ar>lr, 9rt?W9 5 t*r, »ft^99 


«, CStrtI «fff% hpflljl C9951 

159 f9»I CT91 Itl. ^T’r^n 19SF 
n^tliril 9W C«99 fl"! Cllt Ifl 91 I 

ftfw *1(919^9 9^9 

45^ *ffic9c*r «rf^9t^95 4prf"r iic^pi 

»lt5tt9I«raR9-f98lt^l1 C5T9 ^Ipfcljl 9^»[1- 

559 '« *rftr9i"ri ^91595 «i9Pt9 911:5 
919991 571 9tl59 I f9f®l nfizici 9?"r 995 
95t99C91 C5t9 ^iPtclyi nK5T C991 ^979 
^1 nfil7979l 9t95T 7975^ 57175 

979 979 511511 ^9tl 45^ 9fl7979 ^9f9 
995 95199711 C5t9 ^PItIjI 91*^5175 
5 fg pnr 5^Ht5579i 9K5I 979 W 551 
511 

^t79fl5l, 517^“^ 5 5t9t791 

979191 C975 5t9l9tl 79, 45^ 9fl7979 
fifp59tPl95 ^59 995 95t791 f575t75- 

f9ltl ^taFt5 59tl 95t99l lr»%, f51 «1999 
99751 7575 915 I f575l73ff911l 
5ll*l f57979 iff 45915 9fl79975 fll^ 
511 51, 951579 45^ 9fl7979 4rf59lf95 
571 95511 9l5l^(B mp 995 951791 
979J 4559 7ll9l5l5 « '991 59 9^7119 
51 759? '5l9ll 9\9f!ii5791 «l5l975 
iP 9?l9f95t79 5^511 511 51, 51579 
95511 9^ 995 951791 971J 

455791 711791 959 7991 ill 49^ 591 
5791971T 7991 ill 91759? ^991595" 
5179 pill 571 991 7975 9l71 79, 
f575l75Pl1 ^^9f51 979 9^91SaFC91 

5519 95 79%, 9p797-n 55l9 55 911 
4559 >Sl599-p5ll55t 5^9l5 9^1 995 
9«l791 9l5l79J 79^71719 79, 79 7575 9?*f 
99751 55'9 P75l75f^1 919195 71179 
513515 579 9175, 51791 *rp9l711 5pffl, 



««8 [%•«! 


»iwT 

cir^i c^ 5it3 ‘ii’fafsf rttfi* 

apt^ « 

^tc*r9 sii«fr 

c»t% w^ c?«n ^tir i 
<ii^'«ftt «f*itf^^ ^ir c^, f^?:3fi- 

'Brh:^ I 

’’Ft®l*lt=T (Kallmann) siti:*l "sit?! 

«f^ir 

3|^ Tfsi^ ^ Jfl9| 

^ca c?r<rc^5i ca, 5 ^ 
caNtapt^ ^at? ’i^tasfi 4T«<ra ca'rai 
m\ fa^a c^csj ibr% I caaiatr^a 

ca, ’T^f aa^ arstaia? ^aja < 41 ??^ 
ai f%a nfacacn «rf^*itf9[^ ^c?r« ^|5 
airtaat? atiaa %a ca^ aa 1 
«rafaa-ra®t^caa ncaaai 'w^atta aaa? 
avfiaa aiai ^ataai aai ^tai 
aftata fatsa*i ?Fja f^tartc?*faai catena 
^ta*i asi^aaita ^aata ah a^cat^a 1 
^tcal aai atai^ ca, waatataraa ataj 
f^arti5'faai catena «ft§^a -i^asai «rta 
^a^afcaa acaj caai atai %artca'f^ai 
cat^a «it^a-naFae?a acaj a^ can^ 
catntapt^ ajfea a^ta nt«ai ata, 
^ ait%!a ^tajla-n^acaa acai caai 
ata ai <iia^ ^a ata nasa^ai (H^ara 
^enm ^ea^ ca^ 1 «itcafa^ta •aaf aalaFta 
cani cnea ca, catn^n^ aT%a '©t^cata, 


t^f^tat^ '« avta-a^f^eaa aear f^- 
capfaal eaten «it^^ aata ata antarea 

M'\%t ^•’'»% *« ^V9% I 

fiTafaa-^tf^a' natae^^ (Genetic coun¬ 
seling) fenfa^'a' ^ni ¥tear »itnteai aa 1 
fn^tat'sta aeai ca cata l^e^l- 
c^sfaai catn*®!^ aen ^teaa ca c’ata 
n^ta ^ eaten «itaFt^ ^ata n^taai 
alt^n ‘fla^ a^tnatcaa faena ^siatft 
fn^tat*®! ^®eal catn'n^ a^n ^teaa 
^lea'a? n’stan^fsa catntaFtv 5ata n^ai 
ate^ I 

f^eafte?*^! catena ^^tfa^ta 
aju (AW nfa^'stea ®ftai ala ta ifla^ 
sfiBa aen^ 'sieae^a ata*ii i ^tnateaa 
^siata, fne'atesi'faal catn 'Sfanr f5fa-<4ia 
(Recessive gene) atai faaft^ I atai 
catena ^i 5 f^a aaa ^aea, a^tai 
catn« 5 }^ ^ea ntea^; atai 
aaa ^ea, ^teaa aeaj «i?iataita catena 
9i^<j tsr^tn nta 1 ^ta '^laata ^'$5? w, 
^1 ani i'5‘ I neaanta wtai cnea 

ca, fneartea'faai catena capteai- 

enta fa*5a,(nta aptat'Q ^tc^ 1 

ateata' aw n^ta n^l '« nfaata 
caea <41^ fnartea 'artae® an ca, 
tne^tesafaai catena ^«.nf^a ^ 
nfaeaH at^t's a^nta^acna ca faeia ^r^sta 
^tea, ^1 cata ae^^ 'siftata aai ata ai i 



’tk 's jrsT?! fsai 


^afC^?r ^ ’f^sj 

firwf?? «W §df^9i I 

«ra^a nfk ¥it«r a, 

*r«rt<c^^ Fsicsi cHa 

J\J^^ 45? 'BiaTil ^tnca, 'Bfta '®tt¥ c^U- 
^ ’Tsa ^11 

%*it^F^^'9 % c^, ’T?®* aai^ 

^ ^ n*il^ 4a^ 4^ ^ar 
c^8 5Fai 31^11 
sjfi ^nta ^t*f Ofsf '«ijt^*( '4fa«t«rr i 
fVi fa<frf« 4taf nfa^® «fjtf3il^9i 4 I 
s(c«? faaFaiati?t ftc^isr 4a^ 

«r55f c^, aaia c^t^i 5f*n 
ntw 5fl I n'Ttc'^a nk »T^c^ 

'stajfta ^t®il fa<rrt^ 

f^fe)»csia '415(91 c««rc4i W9i5f— 

«rc^j4 4^ «r^ta '4f^ 'jii 
'8 csi\f^4 5?ita Tfai ’t1^'® I 

f^f^a ^*fa 

^'stca 4ca4 ®F5f ®t9i&5T 

»rrc9ii f^Pr aw^r ca, <2rcw4 *{?t< 
ar^4«f*( ai '4fa'3t4T ca\f9|4 a^ata 
I 4^^ ca^f^af natc«fa naat*i«f»ia 
'6ifa'e a^4¥ 4a^ <jf5r^a ata^^a a^l 
»a «r4ta ca\f»i4 *r?tc«(a atai 41^®; 
4Taa <jfa^c^ cat^ &ai8 caVf^^? 9fjrt«f 
4t:^i . ©tsi^caa ♦raat^tatTC^ 

♦ffaa^a ^ca caVf44 •fatc<a ^^la 
4^-r faafca ^la 4 iri aFai aca«i 
ata ai^-r—ata acar aaia fa^a a^ 


a^ata, ^tC4 aai ^a ca^ a^a '4^ 1 4I 
4ic4'8 ^tata «ti8C4 *ft«ai ata 4aatl 
4a^ 45 f| 5 '4l44tfa4 naat^ia a^catta 
ac^ ntcai naat^a^fe 4^-r—44^ta « 
ar?'^fa I ^taai aaatla 4«^fa 4<t<‘ aaat^a 
c^^aa aiatf *« fesa aacai '4tt4t5ai 
4acal I 

atC4« faatf^ hsiffa^ a®" 
C44f®a#ta 4‘4^ti4a «r«(a §®ra ar4- 

%4a ca,'4n^a®t4i a*t< '4a^ai 
4^ ataata 4aata ac4i atca, aaa 
ata c% C4. ^aaa tcaa^tcaa 4 %t 4tfaata 
4caa I ^aacaa atfaata car4 4tai ca®! 
ca. aa^4 a4c®^ traata '4f:f, 4at«s 
tcaala aaa a^a naatia fenMai 4a 
«4a4al5 atlcstcara naat*!? -srta 
®tcaa 4a®tn at® 4a^ 4^ 4atl3 aatara 
®ff®tat^a 4tfa® i 4af5 a"^< naat^ 
atc4t aaatia acaj fa-sal 
4ta cata aai 4ttw, ai aatara ®f^®tatta 
4tf?® I laaa 4I aata ata caa c^ftla 1 
fa® •ratc’fa naat*if® aal5 |^4|si, 
aafB c«ftla 4tif 4a^ naat^a acar 
Icaala '« c^rtlaaif^ fa®tta af^a 
'4tra, ca -sfal fa^^caa ^tftca satai 1 
laaa aacaa ca, ltaa|a 4a^ c^ttla^fa 
aa aa 4a-4ali catata (Shell) at^tcai 
4tta, lla caa caatr«Fa‘catata a® 1 fa® 
atataiat®^ faf«a at®a atc®a aaj f^a 
4taai aatca(4al8 4taa) aai c«ttltaa 



<f=i'hr«F c^, *rwti?i c^ar^jffsi^ir« 
cvr<rw!r «? c«rtT>rsf?r ’iWsr 

c^, ^it'^fsi <ft^?r ntc^fl *»^Ssi '« fjifejBc^ii 

n^cf I *rii*rtlif *iwrft9 c<t^^ ^*11 c^aftiir?! «^m'8 ntcsi ’ll i 

^l9t^tf?'5tc^ *1(15^, cm 

«it»i^ ’pnti’F •(t^l c?'e?1 1 ^c»i^]»5i, nraflsf, tsii t^jtRr ^•It'®!^ 



^^^ fsai 

*rssitl5 r&3[ 

® f^f^n c’Tf’rtw I 


^t‘ftific?t®^ ^?ic?i’r c^, c<2rt^j|®f^ 

•tsjitl? c^car *i® i 

\?icf— 

^<F c^ ^c<ii stafTc^f <2r5®f»i nt^ I 
•fa^itia nksii ‘fli ftar 
catfl CJit^tffe- 

®tta ait^rji =fca f^c»i’r 
*ia*itiia ’fkiia at»i aai 

1 

at’ftarvt®'' '8rta« c^, *ra>it^« 
c^artii ® c^ttfesi fVia n1^ ; f?i 

ap®^®f5i nUi^ta atTtac?tc®1r 

Piaift® ?rtai ff»i I Ji*ica 

nf^K 

«iff® c*i\f»i^ fni I •til'pti ftai «f*itfi® 


caK® •Kfc^—■^af c^M^i a^c^a ®f^ i'9i^ 
®ti:'<ic^ ’sift'^fqar catata i 

faf®?r *ia^^ta atai caai ata ca, naatia 
c^faficaa acaiafta '^tata c^afkaa ’ra® 
^ta®taa acaj aata®tca f%a ca^i 
«rc«j? c^aftcaa awj vc«ia nftaa a® 
(iiffel atc^, ata aiai ^tatcaa aaa 
aata. at^caa catata a® «f«xn ^tatcaa 
aaa apaa: ’pac® atca^ i aa aafiaa 
c^pialci^a ca'c®! •a^ catata a® ^^alB 'Stta 
ca. fa. I a^faata arc® 
^.-»'*ca. fa.-c^ aai ^a«a^pcafai oral 
otoi ca, aaataa c^aftcaa ajtata^cf^caa 
®a-a^aji artta fa^Ja ® c«ft^a a^arfa 
aal&a aa^caa awi a®, «ita cafa i 



J 'ill 

c^af\c!(?f cfR f^wt^n'tpni v» *rtajrlift^'if 5^tai I ^^••«»'99*ftfl>(ti(^^ 

^^-il 5 «rtf ^ w*!^ 5 r»i c^T c^cci 'snjf ftfsw cn>!! 4 ^ ftftw 

c<tt*Tt^ Ji's «t^"tl5« c^«(^ 1K»11 c^w?( ’«it'6?1 Raft'S •yffW’T 

^jt»rt«f^i '»i^c*fw <Ji?r c*rc»i*J i 

c^Faflw^ ^Jt’lt<r'''e ^tl^l 7|t«ii1 E-mc* 

c^aPiw? ^<10 «Jic»i8 ^s*tthi *it%'C'5 cnci 



ft*? 

fsi? 

C’ft’lts I 

?C? C^C« ^5 f^r^ST *t?*(t^ C'^rC’F "ff^^ 'Blt«l^ f'TtW ^15 C-Sft^iT '« 

^fif f?tf c^zn 'ii^il ’f^car 

^Fiii ^f5, '«af=i «rt? z'iz^ fttc^ «flw ^u i 

%8«- e\^ ••va.oft >r*it5J OT 

c^ap^if f^feifST'a c^rt^sf f^c? m tzn^'S^ c^t-^ *rf%‘i «fcw¥ 

^sfli f^wt^iii 4nt5 -t^ ^z^ i* 

c^, c^ar*lw3 *ic«fi5ftij '« c'st^ i cfaPtcsj^r c’fw -aff^ 

«r?i?i c^N?9i c‘<t^ *tt«il ^^51 “tf^ ^1 

c^afk^ia 'Bw?! »rc«r ’TJih fVsii i c^*isf i f5tai?[ csi^rftai c^t^i 

4^15 «it«i?l ^•Itw ^ fsifetciis ^ fpaf c'ltc^ mi c^, ««» «ii 

^x>-«o«j» nnjJirtf^^ m <A^K fj3 c^yaflm «rf%i3 

c«rt^m '3ij nts*it*rf^¥ ^591 ’f*rt?f «<> 's? 

ftcaf^ c»r c'fc^ c»ii^ wcs? 'ss^r^^Ji 

S'.O'SbIr *tt«*lt*lR¥ «ill ’ICf W flf'slB SFltS ^WSf nlV'B 

ctf^ri m «, 'fl? ffi 



filter 






CTFti* »ic*f »n«r «rf^i5 nf%'^ 

’v*rtf ffJT -ff%"8 Tc*f ?ftj I fjfinr ji cnc»i!» i 

nsi^tl? ‘fli ’if‘rt?i sit*r ^c^ii cji^isr i 4? 

’^tc^ 4j5 vfl^ f5«t«r 'e c«rfl»tJni 

I c¥^csT «it<rtcir? nf5[»it*i 'eit«(t:sfii ’nrt*r, 

<rJiN¥ c^rtfesf i f^i ntc?r i 

^tc»nf siwj art^ '8^ft«iil c^, csi>i5i c^2?lw?i 



f&ai 

-rt*i ^1 n^cFCf c^«n1' 

«tc^ ’F>ir^ I 


ntw 5(1 1 ’T*(-’®it«(tC5r c«rt^5r- 

«f«l5 

^’<11 cw«n mzn cn, 

^ I 'flWti? f^^SI 'fl*l5( 

^i|5(l ^a:»i5(, c»r c^aft^s?? *iWT?t^ 

=»*lt'9f^c^ cn^it 

nfs^lfsT >T*(??W CFC? 

«i\ I *if^(( *stf’ll 

f% ♦ftwf 

*(1, ^ *ttc^ 5(11 ^^§5^ ^ 

^x§ ^JK c^c«5 *(?t^^ 

3(»riTi cffsr f^S 

ntdffwsi 5(11 ^t*(tC5(f 


siWJ^tf c«rt^!( '« f5(^tc5ri( 5ir«(j- apsit^f® 
’qi^tdt'® ^dc^, "t^d 'a(t5ft5(-2r?t5( 
c5tI i 

^^5(t^tC^ «ilf^l 5Tt«(t?l*l ^tft?(l*l f^c? f^gl>1 
c^Wc5|( c?ic^ *ftw I ?|8 c^it? cfef^»r 

c<r»ic?(, ^fei m =(jtcfe 

^ ^j(c?i *(*}(( 

«fr? C5('6ii ^ c^, ’^iS *r(i*^?( 

fiff® ?c? acsc^i *fc^ 

f^f^*nr ^C9((( c^t5( %<rt?ji*i-c5(| i ^jt^ <6 ^c»i?r 
4C^^tt(r wz^) 5(1, ?Ft?*i 

ftf*(*(l ^*1 C^^»15(t5i( 

5 I 8 «(«({ 5(C<f; ^Wz^ ntcfli isT 
oQ’F c^f^f c>f: ftr-ifl?! 

^z^ <ni ^f5(Hl ^1 





^1 01^ qjm ^«!'?-f^<‘l 
CSI? C^*l\ I «ltf 

c^fSr ^ vi> ^<rsr 

iT»f*IJ ?c? ’fc? I 

«Tt*i9i c?«r»itJf c^, c’FJlIsr c*it^- 

?fB f^§§ir '8 c«rt^>Ji I f^l§5r 


f^»it?ri w *f?tc«0r >iw 
*r^"*nr ^t*rft¥ itii c^rtv 
c^«r «rr5jc^ g^slB 

C5*lf^^C? « c«rtiMT«f»i 

^ ??IT ft?H 3C1Cf 

gcfe «'5to^ I c^FaPl^sra f&ciia c^sr 
(Nuclear fission) «rf^ »r^af^ 





e^^fgaj 

’ft’f ’TC*f fifRsf*ftif aF*i"f: ff% 

*ft5 ^*ft^ *1^51? 

I C’lfm 


^il>r^’«W ^r^?I ’TC^ 
<^tr? I 

C*T ®ft^1 ^ I 

f^f^ir fsaj I 

^<R'e c^^l 

n?k«fif *icT ^91^1 ^1 

’T»11 gtatgf 

*iwr C<tt*Tt« *1^ *ftaftwi ?iwcg I C^t^T 

»<l^ ’IW ^J^- 

*ftri i a*i5r 

«r<rw «jai c^artw’^ f5<51 

fli' «f«<w «tg*i C^tfl 


’T*it9 ifs* ap*i*f: 

^Jt«rj1 aftPr C^fsT «w»n 

^1 *rti^ ^1, 

Tfai gir i 

w*iir 

fww «rtf^ VI \ ^iv stfli 

^ ^»ii:^ #t*r 

??M 4?Ff^=f ^591 >1^ ’Pf? w^a 

•ft**! csii ^ 

♦[r>f V C’rt^lCf 5 *r5 I 



^ifetCSfW ft?Il «lt9^ 

^t«rf^¥ ’t^^itl c^a?ti5(?r 

cnt»>:^jj «^tc^i c^t? 451^ 55^^ 
^w c>rr«fwc^5T c^, 5H 

'5Rr »f^<rji 4 *[:f ^tcf? c^;? 

sir<fi c^tfesr-c«rt^ 

«rf^« c>it^ <j^^ti=r3 c5Cf 5fsi 


c«rtfe5T ^^^<rJtf^ftfe c^t^r ^mti- 
c^^sr •ft'6fi w =!» <flc<ircvl 
C^t’iri c^, C’f’T *l1tl srhl^t^ (Periodic 
table) C’ft*! 

*f?t< I »• 5fi ^tff c«ri^5r- 
a ’ff? 

"ff^-tt«^ ^«t1ii ^?it vit ^tf, 

C^'^silB <^(^^ ^1 '«lti9 





«5f^ fF3 

c^^^^:sr^ f^aR 


ntci^i ^t?[ c^^faflsr, 

c ?«?1 '®l^ ^t 9 l f?f^J C^l?iR 

*rf 3 ‘i '8 ^tc^, R>isi ’^Is ^ 5 f 

c^t^ to f^^c<s 

^1 f%f ^5- 

>r^<fTi >>»-<iii c'sn 

Rt^ SR «iM*i ^r»i 5 cwa 

I ^t?i*i c«rt^Ri 

’r^’tji i(k VI I 

^t^t? to cto 

tow 5to Sfl, 5Jt^l to I 
to cfaPtw? tojctowf ’T^’^fji 

5w to,^«rsr c^FaPlww^tto 
ai« to w, w^l ^<ri( cm 
ipj?i1 to to I »•• ^ to 


Tffl ‘titwf 5fi, to to I 

^tlW Cto Wt*I ’Ft^C'T “n^s cto 

to to. c’FaTlt^iii 
’iW’Fta '« c«rt^!(«f9i'e tofar^ 

^?ito ‘HtC^ I Cf 

'BI^'9 fBjaii Itfll ^Jt«tJl 5^91 ^tl =111 

c^to?i '<^?to9 *r?j»it^l^ c’Rarw 
5t?ir^c^ tw=¥§=f«f^ ctotf 

fgv *11^ ^trsf «r»ipr ctort \^, 
wtto i»’i5, V c^tto c=rt^ 

toi w 51^91 to*iti5 
cfaPlRS ‘ill Wttofn ^c»!^jr 

fwCT ntff c»i«fn t5 

V cto *n^ti 5 >ri«f 

»rto f^^i to = 11 1 Jiv CT<tl 

cto w, ^*15 c«ft^5TftPi^ nw^rtl-c^aftir 
t5 %t^ c^af^Hf^Prl to¥- 

to ttit c^¥ *|irK ^twi 





C*I»I C^, c^tl?*l ^1 

il?*f *f'Tt< 

c»f ^1 C’? -If^ Cfjftwi ?F*n- 

tfl^ai ^c?r ?tc'«f. c»i^ "tf%* 
^>.«. I^jtfr c^rt^Jf T| c^^c=Tfl 


4<R ^CT *f?Wl 

^w?[ firsit*! c^, c^i?lt!n 

^c»f; c4rtfec*i?r c^rfit^fii ^«iit#tJi 

*a< I *f?*rri9 sjr^fT '^frtJitsi 

’fc«r *IWI ^<t5f*lK ^^1=? 



flar 


^=? iflifl 

?fi fBCuiw csi^ffeai c*ifc^ 
c^t^l ’^tc^ I 

^§wf5rirtc*(<f c’fwtJf ’fc^i 

'€ iro faF*t^5r VQ cafJ^sf 

C^aPt^T ?fl ff« 

*fi?t ^Jt’f ’FCfl 

f '« c^a?tc=f 

•ifai'!® I 5(fttar^ cw«n ^tc^5 C’q, *rs*ittl7 

•ffl'T^ ^^t?r I *l?t<-f^wliJ{ <n^ 
>r^^jt'of9n:¥ *ijif®f^ ’r^<fji i 'swr^ 
c=?t=«i cnn c^, c^?y*^w3 ?it«jj c^^5r-^ii 

c«rti»Jr ^1 f^^$C5i?r ft?i ^ i 


'« C4lfecsf3 5ir«^«f«I '»ftCI I 

*rij*itic^ c«Fia?a f?c^ 

^Cf, ^ta*i 

C<2ftfe^'9f»l awcf wtlfl C^CSfl 

f^i cfaftcsT? nctfj cfar 

^»i fapil 511. mw 
sFiii ^r^f^ntafsr^ 

4^ C¥»lC»!5ri ^t*Hl 

9ftf^, f^§|5( '« c^itk^r? ^(w, 

C4tfe4 'e c«rt^:=r3 srt«fT 4^^ c^srt^jr '6 

s|C«fT %51 

I 4?pfei ^*ftc^ C5pi?ic5fa sicirj^t« 
jfji^ ¥3c® *rrri ^1. 

^U ^*11 

*ftt^ I ^ ^t5*l 

m ’fH 1?^ wrtf^l 





^»! ^ ^Z^ «ltf—^•I'h0f»l?l w 
'i)?!?! ^ 5n I 

^traF^ «j’ai c^, 5ii<ij ^t^i- 

«n^i^ ^*ft'«f^ c*it^t?i5 
*ffasit*l ^91 «15'5^ ’FW I <4^ ’[t«(t^‘1 

^tfl m 

^ <rt?i ^ircsisi 4=?^ 

’I*lt<ftJ( 4*1^ 5F^^'®fs| »f^t^T 
C«ft>Tl ^1 C*fWsi, ’if^s 

4^^ ^cai3 ’Tt^tWJ cm ^t?r « = {2(n-l) + /} 

w I 4 «rtc=f n, I ^|S ^ I 

2ir 

n, I c^ ^ c^t%t*f 

5r^^Ti'« ^f^^t»i «ijt!g[»itir cJitr»i^*i crhft^ 
’TWI I h ?rtWif I c^tft^t*! 
's? «i!?*Ttr9 'e c«rt^si^^ c?^«iti3 
e« o, w, 2^W I^Jtf? -tf%5r^f»ll 

*ttc?—C^tsf 

^ivs iii I ^t^tii ’m c<ifr^ c?«n 

Tfi c^ n 's l-mn 4^:«rt^i f^r»i;r ^tc^n 
C5F^9\sitai €=o, l^w,2^ w ^‘■ 

^«itf? -il^^a •rt's!ii c€fr^!r ^ 

fsf^^ST «rc^ic^l ^C3 •tt^ 

««t^til 4C»r? c«!ft^ *IW 

C^, 4?(1 CN^T f^cafs nt’F 

<riT*f I 4^ 9tf«i *rft^t*r m 
^t»l¥ frw, 4?? ?C911 ■^-1 

^TT 

*rt^ ^UU ^ 

JiH m i 4*1^ 


^•rt'»f^5 t^CW3 ^WiT Fhlto?I ’ff^?r ?r*r 

»l^<rj1 s f?Cfl 4^5 

“ 'Q - '« 

2if Lit 

c«ft^ws c^ar s-i ?iri I, s ^wtf? 

f?ci m 

^ ^*itw 

^^1 4¥ *ttw *11 I 4| 

c<fi:*F 

^911 *rtii I ’fti®! f^c’T’T c*i!itf, 

'« c<ft*Tt^^ 

'■it« 45?^ *1551 >1^ f?c»i*r I 'itfll 

5i*ir9i*r c*r, ^®rt'9(9i5i Fr?jf?rsF 

>R9I Of ’ff^ (“^) 

^ipii c<r ’ff^ 

^ 5(c«(j faRtif *FC9i 

c«tw^f^ c^rfits c'sc® 

'Brt^'« f^g c«it^*r '« 

wt5»n ^t?ii ’Ft? f*ri:9i*T 1 4t 

’?jt«tji m cn^i I 

f®^sc«it^s( 4^\ ^T^ifn c«(t»n 

?wgi *it«fi 

^^^•1 *lC»ia 4C*F 

=?5:^i f^aat^ c^fk 

orPrwig*! a, 4 ^ «r9t^ 
fsi^l?^ c«ft»n«cv 

c^fsw *11 fkz^m c«rt»rt!r 
«ift^i:^i c^!?icsr» 

fffli ^T<rji m I 



H i 




\s^«a 


^ ^t?il ’ftc«r^ 
f^llsr v*ft? *rrf« wi fm 

li§ c^fitf ^t«?i 51^^ sff ^n\ 

^1tl5 c^d^snr ftai ?cf 

I wt9i 

ar<n cnt^ c^, f^^^^ ^it Jtfi 

f?c7 ^t^tif *f*iir c-rtfi's ?w 

w «ic!T? cvrai is5«r 

«f?»Ttt?r «rN?n >a^i ?iM«t 
^? i!f ^c«r8 *rtRi (ill 
^trfr ^fw a'*ita 'satat^ra 
fe*fa I artsral S’tcaa a^^traf 'sfac's 

•ftfaca, ^aar c^^r^ra aar f^a 
cafa:a atw, 1^*? caaa -aafaQ a^tcaa 
aar fan ^tcnfaf ^a«f ^ cafaca 
ata I c^ai cncf ca, 'aitwtcafa firf^aana 
jftataa faaa^f^^ fa^^a ^aar c^apfna 
aar fan ^rf^af® aata aaa can an i 
fff aai afta caaa ffg «itntf 

'sncaa, c®afa c¥a?fa« fa^a 


®a«fnf ain caa cave® caa ai i 
vtcw^ <acvc® «rtaai •taatl-caf^arv 
aai ai ca evta aplScaa ^®§ (aafei 
ana an ^aai vat® atfa i vf® a^f® 
cv^taa lii^ fa® <sf^a vai asncf taa^ 
'aa atatcai fafe^caa veav ara^j-aev artaji 
vai atacvi ’at®tfav vaata cafaTftaa 
vtasta ca ^at^fa catavtvf® aa aa^ 4®^ 
fsatvf®, ^t'8 cv^ftaa fana atatcai 
aiiaii vai ata i 

( 11 ^ vtntaai cacvvtaai caaata ca, 
naat^-nja^taa al^v ffea ‘a’ta's «itaai 
atlfaT «rc®ivf5®^ cvaftcaa fvg fvf 
ajaatatv ^at®l aitari vat® *rtn, fav 
ataf^vvtta cv!|\atv ajtaji vaata wear 
u5vj5f&Ra avta vrtv'6 fa®ta*tai vea 
anna I (a-aatv fa®t?fai vtav fv|l 
vnna ai vatia l fv« ^ta'Q vtav fv§ 
vaata atv^^ vttv i* 

*avta fa®ta nfaana vt<t«in asn 
att^a »it3tf?v vtataita a1^® i 


'iic’tff^ ca^ 

lanttfv caf®a atta tat^^ 'av ava 'a^ 'Vt^ita ata cavai ?ntf— 
«j|® vtita vai vtal c»(cv, ai ^15 ‘antfv ca^a i f^faa^i ^if^iata cvfata 
|8§caa ataj ®f® vai attv i' >a^ vaata ^aa^ atatsfav vt^ wt% *(at<- 
4tv®vta^ 4f®ita vt^tatJ?a-<a^ ^(5 calla i # *fat<cv ♦fa-vtaa »rtf 

iS^taa nat< ’tanfiiatn ^avt® fai^® cvt^l ^itntata vttv <antfv cafsfa <av ^*55 
van ca^ <aaa vtita a® vtv ?^tv ^tna vtatv 1 'a®faa ^?^t^a vtt® 
vta ca, at® ®v c^r^ta a® fvfataa m\ ft®nt® atatfaa vtt® ^®a §ntata 
»m ®v^i vv aftn vfvn atata na catv ^®fa ataiava vtJi aja^® at®i 1 ®aa 
®tc® vatitcn ^vfel »ttft !(f»in atai ata 1 <a^ a^a ®ntf% cafva atatfaa NHvit^ 



«rt«f 






—»iiiH (flcatisrc^ 

^|g9i 

I =^1 

*f?t«ftf*f cartel ’it’tt^tfl 

5i)t*rtw >»«• 5it«i c’ftSi^ 

fe*rt*ft5r ?cfc? 

^iif« ‘fltntfi 

cuf%cj?ii »f^c5cir c^. 

ui^ *twt<l5 

'»It^ 

c«fi^ ?ivi 

f¥f nwKlB f¥ 

■vStfl ^\\ f^C^C*1?r 

Slt»ll5 'ilJJTtW 'fltntfif cntiia ?JW5fiT’f 
C‘«^ I O —(ilfel ^c^ll 

A 

c c 

’it»it?*i <sTt^ 
C^Ktlt—4cntf% I C'5«l 

•It'S!!! ^t9, ^rc«irc=f <flcnt% c?^5r 

C^«f *f^11 Epi« 

chlorohydrin « 6isphenol-A—ii|^ *f»rt«f 

^jg isffgsi «rfaF?t!f ifl^car 

n?r <4^ <4i*ftt% «f8rsf vi 1 
4<tc*i >s«jr 3}tt*i fH. 

Vltlt^f >4^^ ®t! 

fitilfi! ®?|»l -[<3! C?[f®fw 

I 

‘*IIt%^’^l cott’f I 

«4tntf% 4t^1f ^3*1 *lwN^ 


(<ttc^t8ftl^^) <451^ <45f cac^r %»i 

«ftf 'ItWl 

(Hardener) 

»iwi 

fa«tait=J '4*IS( <4^ ^l^sr ♦rf5*l^ 

«f?® 'Sr^tc^ 

caf9i (Gel)-i4?r fsiafrt ‘4^ 'ST^PtS 
*<rtc<tc»ii5N c4f»5T I f4«rm 
’Tim ?jcw 'ed I <4?F^t?i i'S' c’tw 
4>catena ^t3 ni«T ^t5 5ii— 

^l^sT i « 

^15 aara ^mz^ >4^ cafaf^r cac^ ^t*r «fcat?f 
^aC9i *f?t< slS 'eca{^^-'4a <ta^caa 

nc«p ^fa®taf jaicn ata 1 

4tacal faewa ajtata^l ‘aca 
«itcatata ^ta fa^t*! « 
atcaa 5 a a'c«! a*t9i acaa casfpi'flf® 
aca, ®tcac^ f5fiac»ia af^a- 

sf^ca^ f<F®tca aa'I =fai ata. ca faaca ^caap 
'Bitcataai 'e afa^aai a^ai ^caf^a 1 a^t^ 
afta^aata—^ta ^4^15 cit^ ^ta fa^ta 
af^a'Qpic^ aa*! ^aata fif??fa c?«ai 
^fiai fl8-r «f^tca aai ^cafta— 
a^a®f^ caaa '«itc^ c^aa ®t:a| 

nfaaf® isfwaawj cara srwa ftia aitata^ 

^®fa ^ca caafa cacaf caaata aja^ a^ai 
c^tap I ^^t^ataai «r^ta «Fcaa, a^a'®f%c^ 
a^a a'Q ^ca afa® 
afitaafa at^tcar g artaata afaca caata 
aa a^at^ ^ta a:a1'^fl aja^l 1 

pataca atfiif, «f1fa^ «ca^^faft^a fa^ 
caiaf facasai aw faa fc^il—caca atawa 
cal f^a i{t«rta anwaaijit^a fa^a ajtcafaa 
<4a^ ^ta at% caataltfaa af^a®f*ic^ fafw 





CWZ& futfe 3itc*nr sc?? 
c«iic^ ??> «rt??t9 

>ifttf c??t? n? wp? f?c? c???fB 
fv\ «F?i sc? I 


?tfilT -ir?? ¥c?? I tf^?c?r c? 
c??i f?c?fs*i, ^tc^rcT 
??c?%®f?ic^ ^??t? mw ^tin ^»'8»5 

’ftc^i? m? c?c=?^ 



^♦r? c^c^ ^5 ^15 ^ci 

fk^^U ^t??C?T t"»rrc^9 ?'« |[f^Cf C*T«f^C?f-f'S'5FC?4t^? 
afcsr fscaf? ?c?r 4C*ftfw c?f^? cjfi«\ c?«?i sc?cw 1 

^tcsf? «t? «i<i ?'?i ?? 'Bi^n m 

«c? 

^til *rf%? 4^15 CH^ C?'e?1 I c?c?f 

?'t8f ’!’^w C??1»\ ■« St? ^It^1 ?5!C»IC^? 5?sf?C¥ TIC? 






«44» wtn « t 4 »r^<rrl 


®*ff?['8tC’t’# ^tl5 

t....... si^?nftar 

c^cf W'®?! ^ I »»«•« ’fti'i 

*i5CJic^« ft? ’iftw cf*1?!? n? 
(11^ f^«it9i 
c??l ft? I 

f^tf ’ftff«? 

Cf, Cf 

f??t? fjffi fnfff, cnfj?ft?ftf f?i 
ff*f»i fi I ft?? f^?t? ntfc? «rg? 
cft?t^ ff?i:?cf 

ftt? I? ?ft^? *f?tr<? ?t?i ’SI? ^t? 

«flf5r81 ftcft ^t? ?fi?-*?RF f?'*! I 

ftfi ?fw? t? f? ^f«if??tw?i 'i«» 

'6?9fif ? <rc^jfl5 «r«?fc«? ? cfcf 

•Iff c?f iRi cftf cfic? Iff fJtr?? 

ff8 f^? fff? fi? ^t? fwi Htcf? 
ff !j[^E? t?C? flEJ?? fWI Araldit 
Epoxyhard ftW »«C*rlftr C?ff? CI?C»I 
C?f—"tf* fE? ‘flll ???t? 
fEf I C«r5ltE?»I ^tc?f?ft? 

ftf f'f'f »flEntfif C?ffE?? ftff?t 


f? f?1 fC?Ef I f 8 till 

‘flEftff C?Rf?'8fftl ^tf?t? f? »<l| «••• 
?f'8 f??tl ftftE?? CapCf? ftftEfJ 
ftftff?f f?1 f? I f?ff? C?En? Cftf 
4| ftf f"?r?Ef fftffl fC?Ef? I 

«ill fif?tf? flE? ‘flf? ‘fli ^tit? 

ftftEfJ ?tff ftfC?? ?f f?1, 

Cft^l 9lt?tE?1 >4?^ ?(%? 
ftf SCfCfl ftf fC?f 
f-lf •[E^ ?ft??’?tE?? 

«r??t? fs? ffft? ?f? *(E^ft? 'fli f‘15 
f If ^ f ^?f E?? ftf ff? fr? I 
r?^? ?itc?^f'??^ ^t? ?t% c?ft?ir?? 

«lffl3jf«Cf ^1 4E?tff C?ff? f« ftf ffsl 

?t?c« nt?c? ? 'fli 4(?? ^fE? Iff?t?t??i 

?E9I?—f^CHE^ Jl CSEf'Q ?1f ft«l ftfE? I 

fEfCff—ftft? ftart? ?f? Iff 
?f? <fl| CftI) ntft? CfEl 

^®f? f?1 ?E?r^«l, ^fsift? C5C?« ^^‘It? 

'BI?ft? ^ff*! 'Blf?f^? "If* 

?E?Ef I 








^(?<t 


?In ^ 

»ftwl «ii^ ^t=ii c’tiPit^t? ’ttw ^twl *rf^*r <rn^ 

^^N*r ‘iTc^ c5tc'«f?f ic^tw c^t^tc^ 

C^^l C'i^ll I 



I <2f^W 'Bt®! ’fW CMZ*i ^tfl I 








I I *rr«n ♦m 

m fg^xf liTc^ ?Ft’t«r^t*rrc^ c^rt^r c^c^ f^ca 

^’i?! ?!« 

JTil* f|(9 flCiSif ^IWT «*r Wt'S I 

»(« 5 t^R«fWC 5 p CStClil <(|t^t 9 I^ f^f®« 

^'st^tij c^<n I ^C'^1 f?c^ c^t?itc9j 

5|ti5i 

»htI& ^c?r »r^ «(«{*[ '5i|'® i ^«ft«f-f^«tlt?i1 

^91^ Subjective colour I 'Sl^l i«l| ^It’ltnl^?! 'Stf^ 5?t?I*l 

IV9 ^tc?!si 1 


^itJiiTl m 51 WI smt’Fsl *il fe^c? 

^'Stc^l, 'Slt^I^lt wtf^ I C'l'^d «1T5 511, ff 1 

m 5it;it®tw mv!^ I ^t^tc»i ’tt^f <r ♦tt^i 

^t«i ^1 ’f^sf ^it’tcsT R'^l «ft5it»il ^1 ^i^r'i ^t'e?rt?i ^sit^iiii 

s?tg^ I i£i^ «it5|f^M?i itf^ca c*ic® 

<1t« 511 I 

^t 8 F C «1 ^f%ff '<3 < 2 ft%-^» 1 C^?r C*f^^ ^tfa?, ^ 

®FC9f^l «£ftfl5I ^FtCSf i^fUl C*ftR^ *t'rt< 51C5? I ^^’Sr 

«riiw5« n^fvsn ^Mj. ^1^^811 I '®f^t?‘f 5iW5itR f^r®« 

<1^*11 f^®T I 51^151 ’ft«?l1 C’t*! 

^t<l 51 I '®t? -Sltll ^f«-^f5»f ^Z^ ’tt^^ll cm 'siRWJl« 

5lt^c|TC«Rl eft5l1 cm c«r, «lflW!l '« sit^C^tCfsi^ ^55 ^ 

4Hrt5i ^mwtJi I I «if%W5i « m jm 5rt^cltc«R I 

'flft^t Rl 7i\% Rf MFtn 

(«rr^^, «t^f^), f.t\m^^f 'ewtJi «itc^ I -iicini 



CT, 'ecsptsT m I 

»JW ^5(tCW?l ^tC’?[T?[ W I 35C5C¥ 

c«i, Tri5'®wf ill «(t^»T ^f%tf 'B «rt%-w?fc«?f c^tii'e ill I 

'»iffrc«f:ii?i mtepsi i 'srf^^ iii 

ill I 'Sif^cflTil I ^til^l ’^t*f 

«sf?ciw mw 5itic<«(c^ ^f^wii ’tm c&cii fiic?i «itf^ f^nrtcnii 

’fjt»r I aK^i 

^«?i '«if%c5fii ^5ic® «iT?i^ «ii^“ ii «rtc^ I 

aF^*f! m ^w?f '5if%c«f5i ^f^ni Ren iit^e^twii, «l^f« 

^Jte»i nn ntn i 

tt»r^tc^n ntnien ^f%wii R^en Ren ^en i nt?^^t*ite»fn 

«stt*rw<i I nt?f nt®l »i^n ^t5e^ ^ten nefe; nt'si 

ntnn Fin RRe^n *tten ill i 

ne^n nenj Ri ^fiRt«i 3it^e6te«f5i <«ttc^i m^eStrerii^ 

mnn «f«ftii I ttn^te^n ^wen n^ «fent8r5R*tn JiRe^te^ii nin cnc^ 

deii ciin nntii *fftiit«i ^.^eiil iiReltesfii ntn,e^ c^vs m i nlne^ cn>^ 
’lRiit‘1 iiReliesfii ntn^ntn ^f^cweiin 15 ’iten ill i nlnj^ 

iit^e^tewii ill ^tn^csT ^Innfnin t5 '© 'si’nt^tR^'nten cne^ 

en« I n'e^r ^tcifn •re’P den nt^i nen i *fe'¥ 'aitTrn 
ntne^ ^Rrewii ’vn ^t^c5i« ^tntc^rn «2re?it«rii ill i 

^R^t^ enen^ ^*tenn Rc^ nt'Qnl ntn, ’it^jnl ^vs nten? i 

ip^-ntcnl Ftnrln ne^ 

ill I i 2 Fii*f: '5itn« ttn^Fd nmteiiR ntn iil i ^ ’itnte^ 'eintn 
>inn iie^ ^en ^iRrc^ii Ren cne^ nn i f Rn ^<t<sien^ W's ^f%eweiin 
'^t^tn nte^i fn®t#lni RRn *rlt^l-R^'*ptn «rtiie^ c«tenenii cn, $ten 
ntn^cii^ I cw«^ ttenn nsnl Rnt^ iin^l i #te?n nc^ 

ntn n^nmn nienr f Rr ^men Rtnnt^nl ^Rn wem c«rtn ^enn*!! wnen i 

^ne®i entnri cm cn, «*lnw^te« =ftnntn nem *lfnnt‘i n?* ntn^ 
wn^tn I cn >R nen ^t»T^tcn ntn^s^it^ ^en ni, cn nn nen ntn ^ne»i ntnln^n 
njtfn nc® <lten i 'imn Rf, nin, sntn^i^n nni nen ntn^nn ni^« n^on 



^11, cn^ '« »itv 

^ m I 

'sit^t?( cun ^ttf'e wc^ I 

c®w ’^t»rfn^?r ^t«jrR ^ te »it® 

?c?i I 5ji «iw ^911, ctj^tfi, 5i?^t?r ’t® 

c®tc^ I ii«f^ cfc^ f^f®R Tc? I 

^f%5f « «ft% C515 «6 

C^C'9 C^f?(l f^f%!l®tC^ 'St^ 

I ^f? apHt^®^ 53TJ® ^tc^, ®t5C9[ 

C<»(C^ C*f55[ XZ^ 5|t« J 

i^z^ I f^% c*r? ^\ I ? <it®l? »i\«r 

^\Z^ OFtCmf^n m ^ I ^tcsrl « CSFtC^Itf^®! f^l5 

c^3c^ c»rw i c®c^ 4^*1 ^zm cwi:5?r ^- 
^nz^^ die® CW?I I «ll^ fMCH C5[C»t I ^zw^ 

csmfk 'sif^car^ m^s «tt^c*ni 

^ft?i 

^nz^ c^n\ c*r, f5i'i?i wc^ i ^t^l «ii^ 

m ^tz^, I 



<*|! M (^) C«Pt5rt#t «t5tc??l «ltwl 

cm 5?r ^\ ? 

^CiT C^3f ? 

CTl^, 

i I (^) c*i]^\ 3IC1J c’tcsi^ c»f? cm '®i1c»i1 

m 511—c<it <(t?«ti I cwt5it^'*l?i 'siTc^ii 

’(»5t^ I ’tt^^«tt’itc?j c?'<fi c^, c^\^tf[ 

C^C5I ^t?l *r^C?liJ ^ ^CiT ^1C^ ^31 ^1C«IC^ 

«itc9ii m ^tc^ I »is?i^«t *it?ic^ ^f<sf%i:^ ^‘ 

f^5( ?iNi <itt?i I c«ft5»tft?i c?5 c<ic^ 

'Sltjsit^ '5151’® f^C’*!? CW’*f1 ^l!r 5it I iflf^^ C«ft51t^ 

'«^tC511 I »r® C«ft5lt^?j 

'^t^sr wtit, ^cs c^t5i I «fc® 4r?wt«f^5 '8i%«f;;f 

5Ft8F ^CST f^’tr»T I CWtJlt^ 

cm ^5F5[ m *it^i m «iffrw5{ jf?i^?it?r vtti:? 

5111 m cm ^i oi^ m m \ 

(^) 5it®^ ^ c?it*r' '6 # cm 

il^ m I C’I'jaf 5t^t?l H? 51t*11 ^1 ^tC5I1 5it^ cm 511 C5f5T, 

fxt 'flw 511^ 511 1 c?rt5r cm ^c«FC^ ^c?i 

»ft5fi x'^x\ I ^t^*i c5i w c^ c^ '^tc»it^ 

>9 ii?*!'e ftf%?i*i <nc^i ^591 ^tt^ii ^t^i cm 

m Htz^ I nmzx m^fi ftrf^wir 
« ^t*r-?ftr *1^ m <stn ^itiii ^9? ^nn 

ft^1 fl^t? '5lt*t9p1^ «1C51^ ^51 ^t*f ^WR I 

^ 5ItRt 5t®1 fR«t!l»J*Sf^ I CX C^t5l Rf1«1^ Cl?t^, »ltRtW 



WJ>\\ I5r«1 I >i'0^^s 'il 

I 5C9I I 

^filWJ *I1W1 'il^ C5, 

^iwc^'e c»KC^ ’tl®, fwi flffsi^ 'sitcsit? 31MJ6 ^{^si 

^tw I m*n ^n\ 

^i)1 I 

ft»r^ 




«. ’«>'> 'sin^tS e-«» 

9^. '8(t^t^ 

'Bl< 

t^®T^ nf«^? '»ltC9lfBf^ 5j| 

*flt3ft"t<f^ ’if^’ 

f^»i—“®t?ic^?i « ^tc*f? 

jfi^’sn” I 'wra^tciT *!'3t*ff^ 

nfil’ic'fs «i«fiH? »it«jar5«N ^ i 

(?Ttf%C9^ f5t^tC*l9 
n^ CN, ’«*1 '9W^U '“itBtl 
«f!fj|5ar »fT^i 
ftfr8fl-«il?l (11^ H^sitw 

'« nW'hJ ^c?f«\i 


’»itJif'®f^ «st? 

wi ’if^^:*ra 

spw!? nfl^cws ’I'st’tfs 

1*1^ 4t3iIJlf *ff^5lC?a f5|f®JJ 

srf^itsr c^-N cwWf i 

af!i^9iJt*|:5P!^ 4f^itCsi C'fPl? 

c««¥ 0? »rt*it^ f®f^ cn^i 
ftsiwa Tsi^t^ts I 
«»tni ^z^^ c^, -ill «f?[c‘ra «R^5iii *it«aCT 
Util'S '8 c»ittoi? 5re«fj 

®t^«i c’fsr I 

^<fit*f? ^ C^i 

C»ftf%WTJ 'StCJHl 

w *rfiw?i «it?4« 





3 ' 

4th lit? ^t? feta? tw 4?jHt ?w=t «, 

4HHti c? c’rtfrjirfe ^fefsr?c5i *f?H?iT?rHl « c?H?t? 4iT Wf? 

f?wr^!!? ^t9f 4C5ll I 

f?wtsr« f?®5t!i •tHi’ic?? T^*rf5? ®t: ??? 

45»j!r ?m^i 4^t« >rcT »icer *fcsT ^Hc's l«t?HTT 'Sti?? 



f5|®sH 

HtT 4W^ ^T'SfSl 4?^ T?rT=T I 


TC? c?, c?H? ^tc?? 4t*ft5i-4*fti» ^n^tc?? hit T^a^l 

'^TH 4t?«T I 4TtH^ ^ a - - 

.. , ^ ^ ®H5r Tr?5r c? 

<aj®T '5I5^t5flS C»lPrT HZT 

«f<.l<tfi ^l?i®»!«‘1t6 ’>'?« «« ftnw. PI «»«tw 

Tt?tCT C^ =l^?TtC? ^t?'a TC^CT^. '*^tTf?T I 




i I 5itt*rt«fjtir 

^«»», «t® 

f^»r=r 

'»«. cflt® 

^fi|^t®1->!> 

81 ^c^t*rt«fjti 

*t C»I5I 




® I ^•iJt'r^tii cntTt^t 

trt®c<ftwi 

>, f^®t>rrn?i life 

1 1 ii«t*i w Of 

>, life 

*h ciT®t«ft '?®t’i5ar c?it® 

»I 

rtf^'e ff 

few^fePr^ 
f^wN i»w, 

^f»ift®t-s» 


<0 T cw ! W ftitJi K»m>t ^rt8W «f?iiw cm ^ 
c»R, ¥Pfft®l mw 





fftf^ 


«rt?f^ 'ed a fsff«.3T^ >i??i«rtKr^ 

^t<rjl ff=n I 

*i:<r7 ff8 I 

^twtwi 

f^^?r ’fw^l *ftf5^ I 

ffeff^’ft^ «r«rN^s 

^ ¥si ! 

'6 («) fBr^«.»il-f^®t^ I 

«rc< I 

wW 

fw 5111 ff« ‘^^1’ ^\T^ 

^ 

crr^Cf <ttd ^tPfn 


^^Ti ^td-^tarfr? c^«rtc5T ^?c»ttc^w ’r*rt’t’r 
, c>f«rtc5r 5t«f1 I : ^f? 
c?? ^t?tii «rf®s®t3 >rf?tr^T 

fentir to ntca^T I 

5F15I ^tf^af-5lt5^, 

'« *153:59 ^S9 I 3t5^ JfCf 3*rt^«5r 

«f^f9®t9 JI*15nr 5lt5Il fif?Ft:99 4’F-4*Fi5 ‘C9tlf 

3?r9t*r’ '^IS C9tn f99t*lCTl9 

^ 3n9t:!r9 *5;a?i '6 an f99t9:»i9 *r5if3 

5t53^ 1?^9I I «ft9*l1 5t5- 

^6 f5r<F«.*Tl-f9^tC’F ^ 

f95tf8l 

9813 1C9 f5f8^11-9J9»ltni9 

1^ ‘ill ^:n 

«(t9K9 ^8&1 ^9Wff^ 






'tiv^ «lt»?'8 

f5f¥«*jn-=TRntc? *ff<*f« I fir*^*r 

fs[^t?i«i sri I ^C9i cif^l 

c»r»i, «f<«r*i i 

Molecular Biology «rf^!lt'« '«lt*(?1 

•rtfflsit*! 5111 ’i*itBF-5iJ^’?t^ '2r«ft5j^: 
m 5 rtfl I c«N 

ajftfa ^tat i caff '« ^^la 

^ >1*113? f5r^«,5r^caf ^t?ta ®sf*f 
«irnj ^ti:5ia fec«ia^ 'Tfa ^faai i 
ca, ©Ma ^^ata 

ainta *111^ ai I a^ata 'st^ 

>rtataa^: 'sitarca?fwa 'q nfaa^a-faiat^ 
*irat«taa"aa ?^ai i 'aitatcaa 

'flaa ^cna a«iT faai 
fill felSati:^--f5ft««>i55Fai fa? ^asatfaa' ? 
«iHta aai 'at ca, f5fa«^a^fa®^tcaa 
la ^tatcf I fspF^aaf a^atiaa awj^ 
^aiac^ vaaa ajaata ftatca aaj 

ai a^ai fa^ta ftatca cafaata a^ai ft^i 
I «itaai feftM^^at'e ^t®? 
f5fa«.ai-fasittaa *j3fta^ tfaatfi 

oja^ »i;t faaca '«itatcaa atfaa aacaf ^a- 
a^^ta afa:^ ^ 
afaatft i t^i ftsawa '*ia aa*i i 
aatw fa8 •aaa'e aaaraaata <«t fs^ta 
a?a ai:a nra atai afat'sc^i a^ 
aaaa a^^acaa araj ^5^a«^atntcs^ aqatat^ 
^tatc? I fa^ ^^ftaja faaa (fll ca, 
a^ata aata?-aja^ta 'at ^afaata asla 
3?ar^fta5i ^awtfac^a ataara aa a?a- 
atatacaa c^tcn ai i w t?ta 

«rf%at^a caTa aja^i ai afaai ^faafat^ 


[a.nat.^aa^ari 

aat3?i aa af^a^a^fa ^lata 
faail ataai i?ttai ^ai a^patfar^a ’It^Wa 
?jata ^tfSal sraatatacaa at^ Cf^f «f^taai 

^fai^CI I ^tt ‘Noble profession’, 
‘Sufifering humanity’, ‘Service to poor 
is service to God’—(ilt aa ^at^a ^Fata 
ffepF^^ai-fa^t^caa 

^;a 'iit ca, fa®tcaa ata aat^-aajtca 
aja^^ 2?tc^ atfac^c^ ai i catena 
'^aa '«rfci—cat%a 3?s att'“'®ia^^a 'flt 
afaftf^a «raata istt i 

a^acaa acai h^tfaca^a 
f5aitatat« a^aica afaaf%^ ^tatc^ i a^ata 
n^tfta ^tca ‘f^ta ca^a^iatia fawtcaa 
m'—^^ *Fata ^rfsaafa «itaai 'sfaatfti 
'9faatft at3?5?l^ ^a^tfac^a ^"*5'# i 
a'^atca 'sia’® 'st ffe^tatai a^atua 
afaaf^'s i?ta1 at^at^a « >Tat«?f®f^af 
^tatt^i a^ all fawtacaf aat^f-^acaa 
uia^fg firata fa^ta ftatca ^ta faatif I 
fa®ta ^?^acaa 3?^« «i 5 (^si 
afaf^f^ can « ^tf^a <2fcat3fcaa faca^ 
aa'jatfaal fs^taaif^a wtaa acat^rai 
'iit ataatHc^ flff<.ai*faata aat^a-fa^taa 
«ii?pjg fetft^a'i I uitatcat fawfa, 
aat®? *« at^r^Rs atatc^ i 'fl«rtca 
«ic^a afaa^aaf i ^asstfat^a atatf^^ 
atfaacata 'flt ftitatata atajcat ffa'® 
5[tc« atta I 

a^atca ’jfaa^a f«a f«a caca f5ff«,>n- 
aja^i atataa«: f«a 4?Ftcaa aa; aai“( a) 
aawa 3f?r faai aasta, (a ) atataalcaa 
a^ata atajia ('=) ajf^a® 

^faaca—caaa ^rTaai at^tca ^aa*? am 

^ *Ffwi atf¥ I 





«r^tn? ^*1- 

c^ I 1^1 «r?ii5 c^ 

^1C^, ^t?l »• ww I 

'Bft^ai 'srf^, *ic«fT '5i^r-f3^ 

ftwt^jpsii) f5f%«.JTl =J1 ^^*[t5I 

»l^c^ ^Irs'Q *ft:<i 5111 ^*it<f *it«fTi:si 

^T^^1 5it|— 

^t?1 ^i^t'8 5i"Sj;f f«lOTtilJ|'3I® I 

**^^511 «»-1 'Sl^n ^ft^fill 
'®t?tai ^TT^ti^r ^r5nF<^>rf5 

^t*ltc?? C?C»f ^<«f1 

9. \5tc?f<l sififti 

5FRc^ ^tfV? 

5f5 c?[, ffiii 

c^ f«rf^?t3i 4rc^tsf5T— 

^t^tai afjii *rtc55fi -ill ^5r- 

jfsilS? m f^5ii TON ffeffMtw ^31 
c^t^r fe’iN 5itli 'arfsitm 
^^\zm 'Bi^ 5it^ 

^^'»ftC5f?r 5f5lt^-^J^^N 5J^=T« 51W I 

^N^l f5r^^>[i-N®Nl?il N’stN N, 
C^ai*ltaf 

*iN)r5i^ N®§tR<i ?N 5iNI^«F«tc=^ 
!5f51^tc«f ntCil I 

cbIn Sit«f)t»l fBNsMts ^N 
I 'BlC^lC^iJ «|N*I1 ®t^N, 
«t^ '« *ff«^tc<i?f *(t«fjc*it 

^ItCifl C^^ftCSf-r«^3l *'« 
«tn CsitC’fS C^t^f'Q fsff «s5Tf ^ 5ltt, cTO^i 

ofl^ ^>*(1 'Bif® I fepp'^’iN^ 

•r*ij ^N^jN m f5r^«.>TC5f?i 

^NT I 

^*ni ^t^Ni sfst^Nr Nc-iJr'stc’i 
fwi f^NN, 'fli f^’ifi 


»TBr^^5r «srt^t*i »f*it«PC5F ^(f 
^^111 

^*<fl 'BfNtrr? 

I 

:—f&ff^»Tl 
c?Ft5r ^<11 ^N 5111 Nt»f 

fifsitsnl *f?r ^Nta «r‘?r5i 
—^fe<psi '9 ^^®tf5r^ 

'Bit5si*i I f^€tf’®:— 

i*l| 'Bl^'^t ?^c»i 

c^ ^c<?i «riiitaf5T, '®Ni «ft»itr?? 

5f^%5f ftf^lS '8|’Sf*( I 'BI< f«Bp1 

?F^I1 nNUl ^N 511 I t^1 '^¥5lti3 

?Etc« *ftw I 
'SifJlill '4’? ^«fN “«f51^NT TOI. 

"f^c's f 

fn^?iN?rj5i5 nNf«. i 

«l?t *ftca, ^^91Jt'a C®1 National 

Health Service ^NlltCW, 

5jpc?f 5it^ I c^ ^tai^ 

i^tc5i5r c?f, '5isi>sr>f^ 9 n“5N*T? f^f®>i 
"t® ^?t51® ^NSI ^^91Jt'S 

a «(5J51 "*ii:n 5itf^<F ^5, ®NN^ 

"I'® ^««5rtaii 

to! "Blt^ N. H. S. 

I "BiNtNs c^r 

5itl, 5it^ I 

9ltr®51 '5lfC*lN=?N "f® 5l'S.5fN?f 
c®tn 9 ?it?e5itfl =?<ii f^w®tt^ 

i^tc5i5f, 'BIN %®=f 

f^^N «ciitaf5r 5it^c^, biIcjiN’I'N 

4Nf^^ ’tiw?! Vi I ®Nt« 

y\ivf f^?i 5it>f5t'«il ^ “f® 

^•vsTNS PllllNf®?i *1*1^ I *itN^ 



©bb- 

orf^rsl ^t^Ts 

»j<-hr^ ®sit5 ^'®«s5r 

©?tf3f¥l, 4pfll1 '« *!tf^=r ©itCilf^^Ftfl c^f“r- 

5?«rt« ©Itsi^l ’^31*1 I «lt*(5l 
^^'ha ’Tft'3 =11 I 

c?C*r ’T’PCsi? ^s? =it^i 

5?<!ttlB ’PtCf ^^=1 df^FCSlQ 

©it^^l ^»it'9r^Tf5!^ ^®«rt 


Cfcn f^«n, ftw1=r, >6 

»itsif:}r? fBaiNtifta f^^t-r '« ?i[*rfifci 

=f3tt fpffw ^’eWoiir 

»TWf^^ TtftTl '®«t=i ©ftswi 

f5f%^5ri:=v9te 

hwtr=ic«f« «f?l 
=!l--f5f%«>’Tt^?I1 f? ?* 

©lt:9lt5=f1-5Cai! vj^vS I 




C’rt^tflif '«t^ 

'CIC®ft^1 ?t5 


>(t?^ Ul^ 

I -tm ’it^tnr 

«it=i^i *ic=(3 «r«Ft"r 'st^ 

1 5Tt«ft3*f«tc^ *ii=r ^ai ^11, ^1^1 

W «?[ ('ai 

»Tt??tcaj ^^ta*i ascal c^ta^ ai c^t^) 
fai-ia fac«ia aja^ta i fk^ -rcafa aja^ta^ 
»fa f<Fg aai ca^ta aa^a “ir«*fa aja^taai 
^ca '9*3^ fai-ta fac-ia ©if-fir^jsr ©rtcaftPi'® 
^w ai fac“ta fai-ia ^spt ^la ©itaai 
acaa wfa atfa^f^ «f^tn ^at« ntfa i 
<a^tca^ ^tcaa aiaa 'sta «r?t“r ^a i 
aitaai naf fe65ta«i a^ta a«ra a:aa «ta 


«rat“r ^at^ 5t^, 'saa ©lar-’^r^jap ’I’l't^ia 
=aca ^ta <iiaf^i asn fac^ cell 
I 5^taBfnc^ ra« atsia^ «iiaatai 
’rtatfafv afta aai at?a ^t\?i »rtat^^ 
«rt?tcaa acai fac“ia a^ta cahtfl 9 
f<!*tt?a ata ’aai ata i 4ai a»i c^ca at=r 
’aca I 4alB caHixa aa-ca^ *iaM atarta 
cahtfa afi aai« ntwi faf«a «ftr®a 
acaa aaa f*f^c^a atata at^traa'a 
ca^ pfat'? <flarai ata ata i ©itfipata aa 
©laca ^a-^aiJl ^Ifpfaa ^bs^si cata 
a^a aca atca i 'flaaa <fla^ 
faa aTa^re caa^ ata aaca ntca i 
atatfaa cahtfa 's Hat?a atata 
atc<aa «ia ca^i atata catat? aai, eta 



) CTWtfer 


^ m, <rt«itcJil, 

^ •rW^ orefi, «fnit«FJTC^tc«r 

CTO vstnt^ « TO"^ 5if?n—•sff 

’FtW I ’®t^t^ c*f^fr^ 

arcw >r^ c^ihtf^ m 

W<Tr? ’Pr ;^tl 

TO 5fc«f; 

c^cw «jt*i?i1 ^r^, 

f^I?l 

^fCft^JT I «ltcg f% f 

*r^cTsr pflai 's fsff^ ?fc^'ri 

TO^r, TO^r—^rtl <if? 

caf^ff «rt*llc?« fW? 

TO C*jhtff « Pf*fCTO5f 

^CfCfl '«[««: TOl f^g 
'Brt?tif-2rift5f 5fac^ *rfi:a i 

=ni, Of<ri CTO—cTOc^fjf arTO? 'SfTOff^^ 

lira's '9^^‘^'f TOt? 

*ff^c^“fPT?r 9Cfcg I 

^tf ^ci w^ «rtc»r i 

c^Wfg^ «*i^t t>f*r 

C»r TOl f% sFtCi^ »lt»ftCSfl ?f, 4inc?F 
c^ f%g «iTOt5Sii ?:?r I 

»ft^ 

g'5J*fl5?[^^ gtf^ir ?<?1, CBtC^W ^fSp^ll 
«rt« ntcTw c^ to «r^tPr^ ^?r, 

^ flft'¥8fsr TO I 

a(?|faf^ ^557- 

; TO ^far^w^ts cai\*rrfir?? sits 

^C11 TOST, ^ CSlhtf^Wl 

f^TTO 5tPW ?Ri7 «l|^^ TO?Tf 


5t^-srpi TOt^ sjtC5i l%«?r ^■*(1 
TO I sTtP TO1 TO I 
«r<rjtn^ ^t?r wrtR’^twTr 5F«n «fTOr 
»r^(ir <r^3 gf^ci TOc'iii ’»?■ 
?ri ^T-Rigitcsf?r’TCT 
f^wf^CTTr TOg| f^aif^t 
Sfsr ’8T*^5 SfSfTOS STCTO 

'«»T«frt*rc¥« f^c-r^ TO^iItow 

^ TO I ^tsf c>r«rc« CTO 

TO fq, cq«(q qg h®tPr^ "qitf^TO 

SPCTO I 'ft^t?r TO c^, 

«T^«[t?T 'srVjHc^if ^rrf^^tw f^^-r 

<4^ c«r^ I <4^ «rtf^TO 

*it?c^?r <4^ srqffnc^^ 

Ttoc^ I 

fwItTT 'Sftcq 

®ST f^"f fl^f^^fqCTr 

TO %qq| 

sif5,3f^C,7, 

f^TOcqs ?;c«f *rciip;ii TO-qir?TO 
?«c?T5 fqetc? TO <4^ 

qcq arf^'st^ ?jf cTf, f«(^ qtsifir^®tc^ 
c«?tl nfif I ??r, ^ c^cn CTO qi 
qtwi qsfw cq CTON 

TOf^»I, ^1 TOTO TOfsiMfll ^ 
t^c-ff TO^TiT ncTOfTO « TOtTO cTOtJ 
mTO^q«^fTO w^toTOi jimn^ 
3ffc^41’ cgc^ Fcq '•Ttcqsr <a^k 
c^tq «i^ «i«^cq 
«fC5lfi c^)^t^% ftc? ?fc^3j«rj TOfqts 
fec'«rc«v4f{g cgtfeqcTOtnN gm tost I 
CSi^^tfw 5TTO 5»l^«ff 'e 
’tc^4‘ri, qi ^tcT «fn«>c5rt^i qjtf^ <4w 
f?WCIE-^1 I 





a nf’i?r*ri ^t« 

5iii 4¥{5 ^C9il cjj\*itfe*r^r ^<- 

’TC5^5(^t<i§*r« I '«rtc’t c*ihtff ^?ii 

<rt?‘n ff»i, whtfeii 
»l"^< (Colour blind) I ^ 
cT«tt5r cN. *(^f8 I cjftjftr^? C5t«r 

«f?C^ *ttc«, ^tc?f csK 
»it»i ^iNtra i 

ii?it?i ^ fafc-fs 4r«ft5r «rrf^^twir 

smcf, ^1 

»r?af nft’Ftn ssf'® 

^CT5(i =?t’sr 

'«rr?i® ’Ftd? 

«W%1 I 

I C*(Wfff 

«lf^*fM5f ‘"TtC’F^r I "JsiJfjtn? fiF-r fifitC*! 

c*iWf^ f^c?r 
«f^cna *ftta[ 

f5niN I c?«n c^f^i, at^l Ntaft 

c^\*(tf^?ii f5rfltc*ni c^t8r I 

c<taf c*tt^ 5-4^ f*f5f cm I 

c*i\*itf^ ntw iflCJT w®ii 

ftfg nwl 5t^? f%« cm I 

Ptc^F ^W9 m ^-stslB 

c*i\*[tf^ Tm-tim ’ftC'S 

fVw I C*lWf^3 ’IWI 

i’W I 

c’lcs! *ftr^ 

'<ic»\i 5fi I \ffla-f¥fsw nfl^i 

¥w ¥91 nNin cm\ *r?l¥rt 

«r>it1^ ^* 11 , c*i\*it%i c<t«f c*rc«i 

5n¥?i or^i ^1 311 


^c»i c^ '4'®^ ’T^re CT^*rfft?:??r 
ft»l, C^Wff <r^5 C5fW5tC¥ 

f¥W ¥t^t9 ^^t<rtC3f¥ ^ ®¥3I WTfif 

31WJ c^htf^ art*rc^ *rtflwi C¥*i3i ¥W r 
^caf c^^fc3»i c*i>*itft?il c^m 
¥C? Ptc¥<r c*ihtf|t?9 cftar « ^ 
^^^tC3f?r ¥<n art3it? ? 

¥?C9I3» 

f«f^i c^ c*ihtff W*r c<rtaf 
*fti, c^T 5ti:¥ f¥Cii fnw f¥ ¥1?—^t?r 
9t«n I c45tc¥?r ¥tc¥f« 4¥^ 
<fta ¥t5 f?C1f ^fl ¥51 ’5:C9T1 I 6tt¥5 ¥tC¥^ 
C*lhtff5 ¥t5t5 C5C¥ C?'«51 ^C^ll I C^ 
C^\1[ifk «r**fC*I ^t5tC55 ^tCaf 'flC’T 53TC9i1, '®t5 •- 
511 5tiS5 C^r^l fsf?® ¥51 ¥C9I1, ¥tc^ 
5ti:¥ %5 «lf5t5 ^15 ?5tart5 C*lW% 

3r:«jj c^r sii ¥t5i c<£iti:¥»r5 1^-r 

91¥J ¥51*131 C¥, C*lhtf^f5 FtC¥ C31i:3(| 5tt¥5 
^1^1 ^1*1 (Vertical surface) ’f^lKapC^I 
^¥515 ®t^C3r '« «lt5 4¥5t5 =^fJ5 ^«t¥t5 
n'«f 56311 ¥C5 691C^ ¥tC¥ ( f6i3 > ) I ^4|^ 
*1*?f ^f5¥Jli:*l5 Cr65l ¥C5C^ ^ 
5it6i C3i\3[tfii5<r ¥tft¥tf^ '8i9t5r 

C3|\sitfe?5 'Bitfl ¥t5| ^t5l 
?C5 f ®J5^ C3|\»ltft(55 ¥tC¥ 4n apC^^ ?5 I 
^15*15 ^t51 6t¥ C*«tC¥ C55 ¥C5 <rtTrC55 
*ftcai5 C<tCari 51511^31 ¥a¥ 5¥>1 

>1^51^ ^*1 C¥td, ^5 C*l\*ltftl85 

5rtC5 C¥ 5151 C»1C5f ^tC¥, 6t¥C*ifC¥ 

C5filC5-n?1 -21^*1 1^¥ C3T^ !fC»l| 

31^5 C<tap ¥C5I 4^31 C3rt*ltf¥l5^ C¥ 
t»^6tt¥f5fC5 3ftC6 ^1 3H, c¥ C3lhtft'»l»l 

<2r¥3f C3|\:(tf¥5 3115 ^»|5*| ¥ll 6t¥ C¥C¥ 
C¥f5C5 '5t5t« 6tf¥ f¥t5 »flC»r 

3tt6^¥C5 45\ 3rn:65 3l3^ <Sf^«| ¥15 



] OTtfef ^ 


^rhf'e c?[fifC5 

iiRN^ I ^«rjNf 'Site's Bi-iw 

^C»H, ^C*l ‘iftC?, 

f^r^sFcva sits 
's^ ^t?rt5*r ‘ii’f*Ti«r 

iarf^f ^9| c¥tc& '^i^K <rt^T<r 
oi^Jitfkfll ’ftcf ?i>r, c^ 3T^ 

’f^cFw c^*?! »r"^?-ft^ 


c«lV*rrftfl1 5 tt«F «a« 7 r F^tf tear 
=rt 5 c« whtftFl 

*rti?, >155 I *155 nfa^tn^ 

f% iff>I 01^^ |f9fuf% fFC>f C^F f 
ncfa fif^l'^rr^t ff, ^t's ^tai 5fx« 
ntia I >155 aff Ftf c«ftf ?ca hi 
fa, Ha fff <raf fta? Hfiat^ *ta^ 
caa fat iffH fata fai aa 1 fff ^55 
afa 55 5paakf, ^la ca^atffai atatiaa 



’ftf c 5 Cf «rtcH--^tat^ Ftcf ffca ca'tcw Ftf ca:f fcaf at^a ^a'e fch 
f»fca aaesa «rtaaf atF atFc^ ntrf 1 Ft:fa cat^ ntta 1 Ftrfa caht%aa ?taa 
^faft^n ca\atff atcf^ a 5 ^a aatca ata 1 atatcaa ca'tar cfaa a^ta ca'«ai fa ? 'sa; aaf 
a 5 *fta ai a^< 3 tcfa mw a 55 nftata a^ aca ata fcaa aan^ !ftaa aatcatf 
fat^ attf, atf catf faca-^tai cahtff- .%c«? caa fai catafl fai aa l Fjfaf ^a 
caa atF ^ 5 ^ f^fa'® fca 'atta, cata i 4 itfatta ^a fca ^arc^ ^art® apatf® «fif 5 ta cat® 
c 5 ta ata I catan caa, atattaa c<tt«f fta 'ataf ata « aataa aaftai a^ata- 



•fc^^ f^"ft*fi «Wft9i 55?rc^ ntn, <rt^ti 

«rtfeor»i ^ ^s 

«i<fTt^^ '»it?r ^tc»!i ^tsn i?i? ^irs <rt^^ 
c»ihtft f*ft9 ^ I f^f^r *ftfl I sftcw *i« 

C'f^fC'S C^fC^l^r, 5t¥ C'lfC’F ^ ^s SftCSS 

^ ^t5« 5ff5r ’T^^t*f?t^ c^^tfk « c^r:^ 

^ 5Ftfl I to «l ^tC’T ^t'S ^i^XM m CTl^ Wt% ^c«l1f 

5r5J5t*?a c<r'«?l ?c»i11 <4^ sit^i f?fa i 

c»iaf C?t9ltwl !lt5 (Tail wagging dance) I ^<n ^— 

»i^^t»r«rt^i c*ihtft 5tc^ii «ft^i ^ftsiti^rfe fir«ft^ ’F«in =ni i 

'ft? OfttC^ 2P'5 ®t^5T-^|— 

sf’hptc^ c»it'^i *fw ®t?f ^'s *fti:?i i *15? 

4to ^tf (c»rtan ’fsile c^ «i^Trc=i5 f^"ft=n wtsTtc^n sit ^ 5 ^ 

c<r»!ttsn or«rtcsii c^isf sit^^t^ oi^sittofl 1 

^r«r^ fi[srtr^i *{^|5 «iw^ ^^imsr 

c>tt<?i 1) I c*i\*itfitl 5 4 ^*ttcn ^ a. ’T^’^tsprt^l c*i\^tftflt ^stc??! Pt^- 

4frt ?psit sitp ^ ’T‘^t'8 wfsrtP I 

'8iti»r I ^ln^ra '«rf^t«[ cft^ 451 ^ »rto*i ^*11 

NiKsifl ^¥^1 c?t*itc« ort?i1x^ p»i^tfl I *f?^^ti8 '<?^si :— 

csitafi *rt? mj c>;^t^ c<tt? «"t ^rtfsff^ ?w (< 1^1 

^flrst^tfl *f^ flpHi ’Fw '«ito sftp *•• *ftcar ’ll 

^ 'BftciT I (fl'jsti^ CTitpn *!?[ ^ or«Ti ^c»rl 1 

5ito ‘<sfi5 <^<53p iipsfi ^?[i I Pt«l5 *ftci5 <rto sit f^cp 

csi\*itfil8 fVi «<tti:si sii—apqft^ pap ipsii sFr? ^ sitto csi'«il ^i:»i11 *tt3J PtalSi 

pc«i I csihtfe^ «t?*T?*r ¥PTt?r *f?i «wci c»t^- 

SFrtt^fl CSl\sitf|iI1 Pt? <ito Iwc^—4^15 Ptl^ t5 

^r? *fra^ <rt^to in*' ?ci) ^rt^cira 

Ttcsf ‘API c*ft^tii I c«f<ic»isr, ^ ^c?r («ifli Pt^ ^\,o 

»T\^t??t^1 csi\>itf^5 sftjps sap a^siN 9J«) I ^1 Pt^tl ^*tl ^^twi 

>rtw ?CTicf; ^’F*! 

a*R—^rtc^a q;?iT i'» f*i&tP iip « 'sp* 

•tisiwi c^z^v9 ^t?i pap 5psii *FC?r 'Bfta I c?<n c^tn* <ttPi *tt<P«f^ 

«••• 35r»i31*1111 P5f apsii’^pcp c^ *ftailB <rtsitc?i?i f?c^ ^’itcw 

*ita[ r«siThi I f>i^t« iK»ii, *ftra c^^\fk. '^t’l 

cA*itft .t^fsf c^t^twi sitP sitPc»i^ Ptc¥P • c^ to fVf 





t5 ^twtftfis, ^tr^« '9|8^^¥ 
c*jhtff ^c»rci5 I f5f*ra^« ntaf- 
5T91C® cnc»l C^tsr C^)^\^k^ sTnCf 511 I 

c^t^i cnn, c*iV*itft?i 

ffC’Ffl «r^?i'e cTfw i 

c*i\»nft?ii ^%c!t 

•fvpc^t *ftca[« 

c*i\*itfl •iic’r i 

f% ^CiT C?'S?1 

•ral’j'l ^FCti §wtl5^ ?j»i1, ^1 ’fft’Ptii 

Tt*i 4’«rtr5i C5il I f»r^t«, 

^1 5W1 

fsp-r 9!^j ^c?ff:5i5r c^, 

C5i\sitr^?ii fn^5T f?^ c*rt?itc5«i 5itc53 
95511 ?F99til 51*19 51^511 *lt9 *^1 | 

>1991 *f^i5 5tC9f9 '«rt?1 ^f?19 C99f9 

^•19 91 ^^59 fwCf9 ®tJ( '81991 9l 

f9C9f n^ntWi '8I9ft«< 5tC9f9 9t'Fl^m 
9t^1 C99t9 >i:«r C95t*l ^C9 *1915 

9f55 *ttr91 f^fsr '5it9'e C9, 

>1991 9915 91^1 C99f9 C9C¥t9 955I1 

^9Cf, ^1 5T"^< r5I'«9 9^:9 9tC919 '5I9T{tC5t9 

f9C9f9 ^99 I 9t9I9^9 '5l9TitC5f9 9f9- 

9^C5Tij j\zvf >rc?f >1991 99159 f99f'e 

9r99f«^ ^19 9tC9r I f^l^ltV 599191^ C9. 

C9\9tr59l 911919 '8r9^tC519 199^ ^99t9 

^C<f9 WtC99 915191 C519I 5l^ 
C9r<5 9t9lC99 f9C9f 9l9l9 999 9^^l9- 
91951 wWft 99*1 ^C9, ^C<f9 19=5 '®19 59919 
9C99 f9C9f9 >rC«r 9f® C9'19 ^:9 'ar9’9lsi 

^9C5, ^<1^ ^519 591919 9C99 ^ICflr 91C<9 
C^f9^ ?95 9F«I C9hffl9l 5lC9* fVC9 
‘i|i:*I 5lr^9 91^1 f9W9 ^99 ^<9f55l5 


*PC9’ ( 9lip1 C99l9 ^9C99 
59 9:Cf9 r?!F ) 5»I9l9 9C99 C^ll 9591 
^^9 9l5C« 9lC9f I 59l9t9 99l5 

9JC99 'ai9^1C99 f5t« ^ZW 9« C^tl 
9591 9FC9f5^, C9hlff ®19 C?5l5 5lW9 

9li?l C9919 >1t«r 'S® f«^19(^:9 99*1C99 
f^55f C9l9lt9l 9lC59 >1991 9916 

9591 919 ; 'q9K 9l9J-f9C9''99f 99l5 9i:<f9 
f9C^9 >i:fl1 9® f®'^1 051*1 9591 509 
«l95l9 5C9, 9ll59 9991 99i5« 5lC59 9ll?l 
C9919 9C9 f®>^1 C5l9 509 ^N- 

<9519 509 I 9l91-f9rff''95 99l5 9f9 ^0^9 
jfZW «»4“ C5l*l 509 9lC5, ®09 9lC59 999 
99fgv8 9t^ C9919 905 ^4“ C5l«l 5909 I 
'919 '51 9f9 91<f-f90'r''95 9099 905 

C5l1 9591 509, ^509 9lC53 C9laf1 
99l5« 91^1 09919 905 >9«“ 05l9 9591 
5909 I 9l9I-f905'-l5 99l5 9f? 09l®f1 

*?C<9 fw05 9105, ^509 9l059 999 99l5'5 
^5 9l^1'Sl09 5909 I o^^K fsoaj 9W 
f999l5 9f95l9 509 0991091 5^9051 09 
509| 05l5 9^9l99l'5l9 5l059 9^91 (1)1 
C5'lPr5 95® ^05 f90f 5t5 0905 

'4I99'®109 099 59» 9l0'5 ®1Cf9 ^0? 9l9l9 
99 ^<f-f9C9'-f5 f95 09919 905 9^91?- 
^I'Sj f^O?'^® 0519 9591 509 I ^519 
50a5—®l9l 09l3rl 9191099 f905 ^0® 

9l9l ^c 59 ^951099 905 905 *1l0l59 
f9059« nf99'^9 59 I 9l059 '99519 59 
'Binf99r^5 915095 0991 995l9 9^^l9Wl®1 
09^911591 09 0510*1 9l509, 0991 9l09l5t9 
999 09 05109 91509 91 I 

f9f®9 5l0®9 959lf9 09hlf5 0991 9l9 I 
®10?9 ®l9l9 909J5 f5 *f1<5J ^lOf ? 
4991195 fT9 0991099, 9l9l WlC®9 





[ ^*>1 111 


^9»8 

*fC<fT *rt<fJ I tt*fl s-tflu *1^ I «ii^ Bap 

Jitcw fC'Tf « wt»f»ft^i ^tiw w 

«f^ii cfi, 8-iiw c«rt»ii ^f9»rti8 tTsitcw ?5 

^1 C*l 1 *ltf^if ^5 I I 

C^lWff ^18 «f«ftf^ (Species) I Cft^tf^ll ^ittF i f^f 63F 



vs^n fR 


r^JilB isn 5FSII 'flfi ait^Tt^ta sfc^ 

I »iifli 'Bi^ts mil’ll csi\*itf^3 * 1 ^ c*i\*itf| c>ihtffc«r5 csctt ^^*1 fitcf 

Ftt^H <rt^1 5lTtE I 5ltCR ?'3F ^6511 I 

^ 5t¥ C'^rc’f :)-i* c^mfk « '"i&a'hi 

cwMtcsn 5it5 ^11 — ^<»i?ps c»i\*itf^a ^c'® <111® i =»<- 

ac«l Jits (Sickle dance C*i^*lt%?i >lC«fJ ®C8W 

—<=i^ fwf) I 5itc®f 'Bit^t^f ’itcfa 








C»rtaitfe I 




«f?ii «rti 

c*iV*rrftr?s i «rtw iftc«fa 
JTS ^twi, 

^tC5a ^tc*ii 


c?t»itf5Tt JrtP ^51 
«itiit?r oihrfls =ftcw ^1 
5t¥ c?fc^ b-s 5C3r—*rc?l «<ni 
c^ftsitCJft srfF 1 



'rf^*r-^^ 'flpfits aftc®? c»i\*itfw 

?W1—whtff, W C’lyHtff (Giant 
honey bee) '« (Dwarf) C*iWtftl 
cir«fc^ 'arcsf’ipSl 

c^htffiir *i'8t ^tc*r5 *('®l 
(c^t^cij) 5t^- i\tn I <iiat« 
Btc’vs «ft'?i Prfcsfs ff^ 

Cft»ltm—sifsl sites I 'flC?9 
sitew ^[^1 5t^ C^CSF Htd f®*r ft&tfl I 
f^sf v:^\ 'ii?! 


sitcs^ >Tsi?r c*ihtft?l 

c>ihtf?c?5 csra 'sicsf? ^tcai 

iissn SFC5 I 

c^htf^at'e 5tt^ir ^c®!^ sites 

^at'Q f*f^eii?f c?t»itesii—V 

usssr Sltsl Sites I tiieifif ^!g ^ffcsji :^J[^ 

Stas c<*re^ "tts fsi&ts ?etr i ^ts neat f^scsis 
f?as cirr«ifcsii Sits ^eai sitesii ?t? 
^t% csihtf^esfii I 

^c«f c*i\»itff?ii 'Bftspten cftfe c^, 









*!t«rhi‘i C5tc*r ^tc^ra ®t*»i f’f’ft? 

ac9i^ VI \ c«ft»il Bfta’tti 

citl? Bta^ i ^t?- 

fC9! ‘*(tr^i 

Brtantf c?«n ata i ^ 

c?atataacei JT^atw’ft^UaWft aasr afte, 
Tn^ *(3fa ca^at ^<t«. 

ttc^a «rt®i ’it'Si capita »fcar c=ft«i 
a^iil a^ta sitc^a v =i11 stca^a 

^*fcaa r^ca^a aetata s^^’F'sfn 
nfvrWf^ apca acn ^tc’^a m f^ca us^ffB 
'a{5?|faa'' a^ca i ’i^at^‘ft'®l ca^atft 


^asf'Btca \^ca caa, atc^ c>t 

ntr-r c^ ^tca| caac^ •fta i atcea 
aaq "aff^spa ^aata ’faa ^ta aa 
afta^ atcaia fai ^ta strata a^ai 
atcsa jfa?! *fcaa fac^ ^la*! ?ta^ ata 
‘aaa atc^a cnV^ta i 

faf^a sftf^a ca'tatf^a ata 'e cm 
cat^tcai atcaa ^ai (ffea a^ b ) caatcai 
awl faca^ »KBa c-ia ^a1 

'Bfta ca^ ca®itcai caai csiar caWi:ai 
ata catartiai acatai ^ta^a a^ vk 
^caca\atfeaa c?i^ cat«ttai ata atr^a 


'3^ 

c^m(| 

cf^m-x ) i| «vtfw^ ' ■■ 
>»-w^ 




>WT# 



-JpfilXP 

f 

\*^(i 


sa^ fa;? 

^'s ata cm cat^itcai ata 


atatcaa ca’tar ^ca <ac»r ^ta atc^a 
a^caa ca?-a?^ ^s??faaf ^c»i ac^r 
4 a^ c^ratcat atac^ a»Tai ata 
4 a^ f^¥ 5 aa cwt^itcat ata— 
atta! atjaa jftal ata? cat? s-t 
fa^ta ?ca i atatcaa ija? ^ta ca% ?t»i^ 
fnsia cart^ttai ata a?? 15a 1 c^iaf cat^itcai 
atcaa ^taa <aaa «tca ’r^ata^t^l ca\atf? 
atac'^ ??? ?ta, att? atcaa catsfl ^af^ 
C’lta^arrsF atcaia fat? 5a ?ta ate? I 
atcaia f^? atata aaa a^ataat^l cahtft 
a?ac? ca «tca ca atca caca, cast catatcat 
atcaa aaa aal 5 aaai ?aata aaa caac? 


-^a ?t?t?tff cac??{??Qata «tai atc?a 
?tc^a atcaia 'sraaifcaa aaa ?[ca? caa*t 
fa^lq^tca fac« ntca 1 

«ra?^: iS'sai (Triguna) atca ^a 
c?t^ 4? Bft^a^afaCta atf^a?ai aai cat® 
atca 'flcaa ac? cahtrac^ra a"a#fei 
5caai atata ajaait's calatffcaa 
a® afaatlS aa 1 ^ai c?ta a?a atal atac« 
♦rtca ai I afa c?ta ^taiata IS'©at caVatfig 
aj’ffi !^aa «ft^c^a aaa nta, «ca ate? 
f 5 fca 4 a 9 j ^c^arata at? ca^'?ttaVf^ ?ra 
^aci ?cat cahtficaa at? aT?i- 
atf? a^??tacaai ^tt^ att?acaWftai 





’ttCTi^r mK 

f*rc^ c^fiiCT •f:?! «r<fi:*r ’^tin- 
3?tintir c<taf 511 c’tcsi ?C3 
c<^ti:«F? *rt®ii 5C9II 'stRi 5Ji '»rlTw q[5^ 
®t5?t^1ir «t^l. 5fl ^itcf ^t^l— 

^1 «itc?F ^1 «fW«ftf% ®»t5rt^ta 

I «rt^ <41=^ 

«rf^ c’T^rtc^r *ftc91 

<1151 C^ST C5l\5ltfet?5 ^t5l f55<^C5l5 «f<?t5( 
5t*rf5 5C5 I 

CsilsftfICTif? <11^ C5 ^t5l, ^1 W^l^cai 
•ft'QSl ? ^tC^fS =»t^ ’T^srt^ ^f%- 
<2r^^-sii *it5C55 5(^1 ^tt?5 ^t5i cm^ 
'9:5T f^c5 ? <11^ fifrslf f^“f f?cirt^JT I 

C^tJf 1%1^1 

(Honey Comb) »Tf5Cf I C*l\fjf)- 
5t?5l C*l\*ltf?5tl f^sil 5t55l 

c*iktf^f«ic^ 5tf) c5ihtflc?5 

’ifsa ‘11C51 «tf^nt515r 5F51 mm I 

n? csihtff- 
'Slt5t5 5tc^ ^tsfl ?C8T1 I Utc^ r?f5C5 
«itJi5t5 n5 c?<n cnm c*t\*itff- 

C5t5rt| 51^, ^t5l C51 ^C«J5 

JltBC^S'S <ttC5 I 5lti:55 ^9ltC’f'Vi»l 

^N1~^1 ^5C« 5^5[ 

PfTt? «r(5t«r!T I 

^5rr*f^ fl'H c*ihtfii5 sjtcpfl ^t^ts C5 
ftflai 5F*«t1 5CS1Cf5r, <5tC5F 55 f5®t5t 
C5\f5^ 5C5 <115^ 5(55^5 f55Jt5^ 

c^htffs ^t5i ^C5 ’ft55*ri ^wsn 
ui^fsr <ii5arsT f5c-r5 5tat*i 

5C1 5(^515111^1 csit^tftw c»l®1 C5t9ltC5l 5tC55 
*155 C)»n 5J55t5 5W5 I cfen* 

«5®''t5 5tC55 <55 5^5 '®5J 


nf5C5-r5 55W1 I ftar|4t *Tf5’5C5 C55W5, 
*r^5t55t®1 C5>5tf|5l C«1iSf C5t»ltC5l 5tC5? 
*1591 5551 555t5 *155 <55 f^ffeai 

55tfl ^ 1:5 f5C5 5«5t5 C^t^Tl 
* 155 ^ aif^aps ?(fai:^, ^< 55 ( 5 ^ I5f 5i5Cf— 
C55 iJC^J5 lC’«f5 *1C9F i55ir F^IC^ ! 

f5®t?1 «t5Cfi5, <5^ 55f55 f5 C5t5 «l«f 

? 

«t(^5St5 Ft5 C5C5 f5f«5 ?5C5 C5J5 
f5C5 *15^5^ ^5* 551 ^Cfil I ’r^5t5?t«1 
C5htf^5l 55t5lf^ 5tC5 f5C5 <5C*T 5tF ^ 
55C^^ 15tC55 *tC‘lf5 cH C55®^<31^5 551 ^(5111 
<5^t?:5 -rplfS cfe*r C55®^555t5 *15 ^1 f5C-l5 
f5C5f55 5t5 ^t5 Fflai 

551 ^1»11 I C551 cn^I, C5htfl5l C^iaf 
C5t9ltr5l 5tCF5 *1591 *15^^ 5lf^aF5 555t5 
5f55 <55^151 “15? 515 I 5tC55 

FC3P^ <555t5 5(5 <5555 "t5f ^C5 

5tC51 I 5tCaf^ CSiar C?t9ltC5l 5ttF5 *155 "51^ 
?C<5 "*tf^ "1C55 5t911 I f5Wt^51 C55-C915, 
*!t55 ^tf5C55 *1^5 51515^5 ?5CT5 

<5515 *I5t*lft *r"*t# 5C5C5I 5tCW5 ^55 
5f?f5'9*f 55, -rC55 ’5ffil55 C5tfet5j5 

f5^5 5C5 5f5 I 'I5t5t5 ?55 5f? '«fl5'5 
®15 "Il5f5 ^tf55« '«rC5'5 ^C5 5t5 I ^55 5® 
C5*?), -1^55 ^tfs^'Q ®® C5% ?55 5® 55, 
n:55 ^tf55® ®® 55 1 f*15t® 

55C915 C5, 5^5t55t®1 C5^5tft5l 

«ff®|8 SZW <5^ -1^ 515* ®t5 «H1*1555t5tC5 
5tC515 9^55 ' ®t*f5 5t5 I ^t5 5® W, 
C5\5tft5l FtC55 5t^1 C55t5 *1C5 C5 C5t*l 
5F51 5C5 5tC5, ®1 5t5l5®5 R5 f5<5 5i:5 
■^5^,(5® 155.15t5t5t5 ®FCW ®t5l *lt55 
^ 5C51 C5V5tf5lif5 «l5l <51551^5 
-I 5 O 5 55 I 



wt*!« t 


tr-r 5?*i ’^c^JT •rt'«ii cncw i 
'ill -(c^?i fVg r>i c^ flc-r^ «r< 

^tc^ra fic“r? fl:-fji ^ca, 

ist'u fir»it*i nt'siri cncf i ^*4^15 
cw«ai I 

CJlhfCffl ^fci^ c^t^i ( C^HJf 

'si^ c^t5f cntfi =11 n®8f) 4f?fw <ii^?i 
5tC=Fa Csi^ilTflt^l >Tf»{Ciia f^C¥ % 

?-f«5T ns ns 'ii^ sst«is nsr 

^sc^ ntcsf I ciiHtcf sTr?cn nt«p 
n^ n« c»ihfff nsf s^cs «di n^ n® 
(.^t^ifk ‘ii=p| ncif 'iifl ssf*i nsf siscn 
^1 « n'^T’itst 's^n sc?i >(r ?si 

«i?s^ c»iWtfe«fs 'ill ntsf (n'®# 
«rn ?) nt?l ctrs =f^ 1 cJi^ntf^si i 
c*i\»itf| 'Bits cncsf® ns ns 
s^n, f[n, nsf jfsc® ntc^i 'aI 
^n, ^n, nsf csn s^cs^ f^Oil scs 
6j9r 1 sp^j- c*ihtr§c?s stn, ssf^c^ 
«f5s^ csi^*itfe?s fec^Sfifi ^cs sics =Fcn 
«itcn I 

st% cshtf^si 5tcs* ^-sf *1 nsf sfcs i 
'il^{5 nsfC=F snl I?s ||B\ (Tooting) ^tS 
'<1^}8C^ snl ^S C^tStf^^ (Quacking) I 
JiS^css nsr 4nc*( 'ii^ltm cnc^^ntcn^ 
vt I ^tsns cncs^ cncs^ '«its« n^n- 
'stcs nsf ntc^ I |(8^css 
?fi ncsfs s'’nnt9 cnw'is «»»-'iis 
*i«i c=^tstff^css jjn ncsfs ^"nntf 

«its« fs, 'iic® nsfli ?cs 

’«ci sil I Jjn ^si, « cs^tstfs^^css 
PftiS « '«•( «lf?ltT1 ( St% CS^Stflsl (ill 
nsf ^tc?s nfscsn 'Bisfst^ sjsfts 

=FCS I 


cs^Ptcs^ st^i^-^s^^fnc^ ‘fls'w 
^rcn^’sfn st% nfsnjl '« nt« ^i:« 

ntcsr I 'iifj5 6tcf 'iisfnc«r ‘ii^lSs cs^ 
st% nt=fc^ ntcs ni i 'SS'iS st% n^fsss 
•ntQ i^cs nsfcns ^tcn ?|st csc^ css ?.cs 
'sitc*i I nffB^ts cncnl st% csWf^ 
st%s ^^D^fns sffci^ fncs cn^fn fici? 
cs=cn 'iis\ s5ts «if«s*l^css i?n 
^«ji ^sc« ^?F ^cs—ns«fn 'nf^s'ftc^ 
n«s =Fcs c¥nc^ Bts, ^cs ^fsI csVstM 

«1 ^sc« cvfs ni I <Fcs^f3 ^tsi ^Wcn 

stcn—st% cshtflcs^ '«r?c^ csc«l c?s si i 
^S5 st% ^ns |i5uss nsf 5rsc« nfcf i 
st«f?s 'sl nsf Beic® ntcsfi csWcsfs 
wn 5 s cnc=F« 'ill nsf cntsi sts i 
‘iidc^ st% cshtf^si nfsn,^ 's 

nt^.s^cs I ^tsi csfscs '«rfnsts 
sisc® ntc?, f=pi csVstfIsi 
^tc*rs css sc® css si i liiffcsf ^ st%s 

Bqc® ntc^l S'ft St%Sl ®SS 

n<ts nsf sfsc® 'Bits® sfcs—stcf sni ss 
CSFtStrSf^ I si^ csistfisi ®ns s^ sttcss 
^'S! S^SC® SfCS, ®CS 'il^iB >iis|5 s^cs— 
•iisrstcs ns ns I fs^s st% cncnl 
«rns st%s ncf nssns ^si «its® ^csi 
'iisfS n®s scs cncn 'Bits 'SffS st%c? 
w sfsi ss, «its ®ts ncf ss fsarfs^s 

SSi I 'BTtStS 'ilsll n®s scs sts I «itsts 
'iis'Bfs st%cf sti?i ss I 'ii®fcs snc^ 

snc® c-ics (iisls st% fSc^ ntc^ i fscns seas 
ntstcsj (nfncnls) |!5^ ns^ cs^tstHp^css 
«i55Sin nn ^ sfsi n®si s*^ st^ 
cs^stfls Btc’P ssn JiS^css nsf sfcs cssi 
cnc^, ssn nesfs ^®cs sspt cs^stflsi 





wn 'ed I ^tuf 

*i’»f ^5C*! at% c>ihtff 

^tnt?f8 ft?tc?il ifll—?it^?r 
c^rtil 

cncn 3t%si c^tstff ^nii -r^ i 

Jt5^ C^tlfV^tlil -t^ tJR 
^nwi hJif^ifST ^=?F ^:9 m i 

^■hs? ?wi ?Fj?i iit^cfw ^ 

CT«11 I 

c?^j c’fsi, 

“(^ c»iHtt^ f^i-l? «i< ^zn I 
c*i^tfiii1 c^ “1^ ^tir <51^^: 

^U] JTSIW C^ i=? ^ZK, 

c^ ^z^ c»r ^*«n 
cw^ I '8it?r c»r -tc^5 

q:?c^?r ?jf%3fsj|1si 

j}*ip(^ ?inc?, ^<f5f ^1 c^ faT 

5^t5itata ^c?r| »[^at’ff?t^1 CJihtftai ^u 

^1 <fca c^i'eai ^tf i 

^t3l ’T^^tT'ft^i c»i\»itf^^ 

«ftaia^a ac?! jicsi ascasT, 

^tt»ra ^ai cac^r fac^is (flfai at^r ata:^ 
?ta, ^a’a wt*n:^?r faaca fl'*f ai 

ai9!c^a, gst'Q aa i asat^l 

atcaa 53? a5ata ^ta usa^ "fcara 

TffiT—fac*i^ 'jaa Jiaca nfa*5< 
’i^ata caa / 

«a| -far ca\atftai caaa aca aca 

^ta caaa aca^ ai nta ? -ria?a 

^ ’laiai ‘fl^sT'e fag a»ii »rsa 

ga f=r I aw atafg*!, '*if^ ig'^atia 

caw catatata wc«^ acwa wI6 ^a i 


iflaa ^ aTaai stw aca «ratPrw acacf i 
aa‘^wl-fa#aa[l%‘a^tacafac^^cw *rc?c?, 
^1 ^cai atcsa aaa ca\atfia wtata 
a"^cat 4? ncafa aa i *r?twta 
«fatfa^ acac? ca, ®tai c^z^ cat^ ^aca 
am a"aai?? (fla^ ^;a^i ^aca ata i 

®tai cac^ a« cat^ aai ata ac^a 
nfaa’i^a's caa^ aa i 

caVatfga aaft^^f^a feaa aatail ^ta 
caai cacg ca, aar af^ at^caa aWca ^ai 
aa, ^:a c*i\atfa ca acaf at^i fwc^ atra 
at I afa wfacafea JlS^caa aa? 

5lm Jfiw c^ta a"aacaa (Vibrator) 
atajca at^a caveat aa, ^ca a*^ at% 
ca\‘itrg ^tc'® at' 5 i fac^ atcai 
a"*iaaf afa ^a aptc^ ^faca ca'eai 
ata, a’ft at% cata at?i 
fac^ atca at i «ifaca^a a^af ^ JtS^caa 
aaf aacai at% caVatft wca^a atc’f i '«ita'« 
^^tsr a^a'ts caai caig—ca 5t:?F ai ww 
ca awe® calatfg fT?ta, ‘^ar aatafa^tca 
'Jtc^ a"«icaa ’?!& at a^ac^ ntacsi ca\atfa 
'sta 'Bifwa a^cw w® atca^ i ^tl aca ga, 
catatfgai ai faca aa ^5?®a ata i 
aa, c*i\»itrga ca aa <sr?‘l aat^ atca, 
^ta'e fag fag «rat*l ami cnc^i ata 
^a a^ataat®! cahtfgai ^^ja^ waata aaa 
aa ata, «aa w?aa*iata*tai xsta a?aa 
fata atfnta ca aa atai ai « 
w>' fata aa 'sr?t‘ia ^aaaajaai ataw 
caVatfgtaa fawa ^fa«fi gata aai i ca^sfta 
a^al atai gltata 5ca i wmiatat 
c*i^atfgtaa atta ca aa a^atata cat^l 
atew I ^ttw a^at?irt®ta aw^jww 



8«* ’rt, 


(sfw) »i=? «5ir5 'si^r?i«(i 
^111 iiwi ^tc*r? c^1 

’«rtcnl ^®ii fnc5. 


wNl fk\ f5r:*Tm? 

'®«fi 

^tjsjt^if if35^ U|5|^ '®t?I 

'5|t*l<11 4? nc’ffa 
•ftC’Jl I 


ait^ aj^’«rt«1t«Ut? 


JTC^Jil I C=flWt<3 

5ff^^ c’Fai ’®t5rc9!t¥, c’pia 

arn«> I f c*t \%, f^sat^ c*il 

^c^isf f^CS^*l, 5tsf ?IiC^?I 

'^^tc^iij «fJlt*l ^C<l=r C^, 

«(t«‘rtar apfSei 'ii^ 5f9l 

4^ I C^ gift's! «fff% 

•(r? wKfsic^af ’ftif f??r, 

f5i?s( '6 Ji^«rit5i ^jNksi 4rH 

f^C'5 Jf^Sf I (il<r i5 ft?C^ 

I <fC^?l ^C5l¥ 

'8i*r>itf5i^ I 

^FjRtwtr^ 5ft>r M] I 

*it5W5 «fwtafn f^cutn ’Tca 

^*i« *it*r, cutc’f? '« 

'Bit^^ff «tt?ii*l ^ail I 

entile c^T^tw «j?(2rtf'l^ ^ *ftw« 

•arfSc^s *t^‘fl-f*i5*t'ifl ^itn 

c?»i*f«fS« '6 «ttns ^15*1 

I 'flt ’T*ft8f-5^*irrc‘f?f 


f^c’«pt?ic‘l!i 
^tsrl f^*t<rc? 

I 

3f«i ^ I 

siwi cafFt^? 

fifft-f I «rs(t‘i c^, ^1 

fff ^1 ^ f^p C^C5 **itt^. ^1 

'»i^H I *it5wa *i*f 

Jtt«rt^i‘f^: 'Si istar ^11 

^»ij*i ^9ti5?9 '5is^»i-«rwt«rW9 ^ffhrts 
^lt?C99 c^ ’?!S 

9i^9, ^t9 C^1 

I ’i'aj®t?r c’l '»C9 ’Stp 
^ti'5 «it^c9i ^fk '*it5tf m 

^99ta ^<<1 ^t9i ^t9 ^n, cs^f^ 

’w '*?w=r ’FW 

»ri^tt’9T «HFf^9 



fwii «•> 


l” ( aft^*l-^tf^5T, >S>'a^ ) 

4nMt»l ’T’TtaF ^5 Wl^ 
fiPTts f^astW? 

sfR^StC^S •rfflFf?sF I 
«nf^ 58ftf^?f 

*ftR 3|11 * ^J!j5rtf|^ 

PiR '« 5itf^j5 fiwtRi 

>rt5t^rT I '®itRf?^l, 

'« ’I*I>5r 

^ttaf »rt?rf^ 

f^wtR5 «r^?tc=ia 

cwc-t^ ’R^r 

ipi3ii 5f?R R«n ^t?, R-r'sf^a 

jf^ii 5rJitsF^tf3¥ 

Rt*f?t »l'^T I ^51« CWR 

^t-ti ’n'?« f^®}Rir 

« c^i? ^j?>rRtr« «(« 

«ltR I C^tsTQ 

c^fcai 

ftl’H I 

f5F\5l1 •TrW- 

f^«t!T «i«r^i *r?Wci 

^J[l feir® Ri"fif nwit*!! 

sf •rt^R ^ i 

«itci '«??f^55rt? 

c?c*f^ ^f%*irnffl5t«is«'hr 

f^ai 

^«.ntR ^1 *rfl*itc*i cr-r- 

ftRRrt •jfTOt’fJ I ^Jl*rtR 


4Rt55?5r ^*iff- 

W»I151 V5fT=J 

511 cftsT 

Pfru «f^ !ff I 

5|isi ?[HC^ R, ®tR5 

I ^mtfs^ 4Rt8r5T f^6 ^^8itf5|^ 

c^af ^tcfl 
«fff^ii ?ii*r wt5ii^ Rfei 
^ra^r, 'art^sfRarn 

Rata nnait? «it*rt«- 

fl5caf ^rfata*! ai -sfcataR cat^ 

an ^tata ciHaapta f«f%c^ ca f^ata 
’Tcaa'n *T^»i ^t^sr caiMt aa, ^ta 
5R»i i?>fta aa ai i a^faa ai 

at!?Ra aRt«ta ^fa^-ac^ aRi 

ats?a atsjac^ ^It’r ’aaia, *rtaat*rfav catata 
f^t’^FtaR aa^Ra cat=f at^jraf^i ^ta 
atca, ^^faa ca-taa'ta stcslta «r«fajcaa 
«rcatw^a'5UaR far's aRi ^ta^Mcaa 
^tata-fifatcaa atat^ ’ran fait ??>Ta«a «aa 
»rtatf«f^ cata « ftaataa^irs at*ra 
I till aacaa atai ai^ ca'taa'ta 
ca «r|a 'oisf aja aa, 

^1 csitafa'aaa att< facatn ’aai >T«a 

acai 

RlsiaRaata atatrai aftf^ 'saatcwa 

a«ijta ataa aR ’ftaaata 

^flfajcaa fafaaca RC-ra faraa ^nata 
f¥ atfa^ aR»^ta faR'l facaaai 
facaai ncaaata Raj a'sai 

^nafaja i »tcaaata rr sj^a 

«itfa^ta ^aai ^at^a ^faatiaa §*ra a^ja 
'BrtRt^’ftc^a «f®ta sranm facra 
f»iTt*ratata ^ai atia fa? at, 







^1 I ®t?5jti*ii 

^t:af ▼jtatf® f^wfcsi? 

^<3fjr?i fc?%»i5r, 

c«rt«r ?i «ftii*ii ^11 

^^wtr^c^? ^tf-»rN«ifj fsf<f ’fr=^^*rt?r 

wt¥ ^if-»it?t^j ^'e^n =?!?% I 

CT% fowl's JlC^Jil n'ojt^“r 

Pinn ?rc?^*it^ c’^^ai 

f^rCK? ?? 

^ ii^i'«<rt® 5f^<ir^f9 *(?i 

Vi I 

fitwtar=? C*l^t:si1 <rt?J, 

^ta|T, '« ^ ^si I 

art fi«-^tffarj 

*l"Bt^*f?, C»ltV>!^tr7t^ 
cm I 

'fit 1? ^iii I f^"r 


♦fft’fRSJtil *lt'iJt*l cm f^« « 
C^ Ftm I m 
ifeii ^1% cmcis 451 ^ 

m w»ic»rc5« 

f Rntr?? ^tw<rts»t« ^tr*r« i5ni« 1 ^ntf® 
c»lt^t7i «rtitaFsr I cWff « 
^711 

fcs?i ’TNtsm *rr5T« 

^915 ?c9ci? I “i^*i: C9«i5r w. 

^H1 ^9l 9t9, f9B!tt!l9 Of^eiC^ >f9- 

cf-f aF*i»r: ^9^ I 

m ’ilar 

^^r>r9 ^'«91 31'Nl'jfj9 ^1 ^'691 
w =?91 '®C9' mc»i fl< « 

*r«ir ’5if«ii'*r ^ 91 :® *rtc9i 9t9i 
^a^ap*!! ^C^'Q ^9f«aF»IT Sff—^9J9^ 


(2ft%^ caf%f9'^‘5t ^ br»tf9^ srf’PFa*! 

1W5T 


9fC»l, ICSf, '8(t«Ffcn, 9t'®tC»1-~»[<ai^ 
«rt%9 -aifeT f99r*(t;ri WJitsr 

C9 11191 »f^<rjt9 C9Jl5f ft9?tC9'« 

c^^ifsf ^s^tsri 'jRClaC9it^’iwt955i9ti 
<9199 »T^«rj1 »19S? ^*1 C9'?t I 

c‘«rc^ ^C9 9?c^t^ 

-srt% '1ICT9 f9^«1 'Blttf (lia^ 

fifcw^ f9®tcn 9l?>r^9l9f ^tCfl 

«ft%91 ^t9t9 f®9 f®9 5|«f (Genus) 
019^ (Species) I 

<rt^ 9^*fW=f n*! «<rt^^/ 


9-t1 9qi?l *lt9t9*r^: '8lt*l9l <1159 9^9 9-rtt9*^ 
9nt9« iii^tf^^ ni 

^tc9tf¥f^»r ^^itf9) ‘na^ «rc^jv nww 
^W5F «faFtf« ’BitCfl «r3fHf«9 
f%^9 'SX ‘9599m9 C9| - *llHf9'e 

9^ n*! ‘99^ fiflftf^ I «lt^C99 

C9'Cai'« I f9a5t^t99 9C95 '^C*(V9^ <99^ 
CJIW^ «rt%C?9 9191 »» »lC9^'e C9'l\ 
^mi «f9ftf^9 

«rt%CT9 »iwi ’5f<t^9 »j9«ar 

9t999ftf% «59ti9 ‘9^15 «r9r1f^9 



i '8 »i1«wii*l 8.« 


»» 9W «rt*fr5 

>rwi c^ ntor. ^t »i^ca?^ i 
^»TW «ft%C?fl ’T"»tc^ 
fw ^1 «r^c*j ^1 ^c«ii c«t%- 

I 4*i5T tflal <yf5f^a 

'oitlf c^f, cat^ltft^t’f nff^ 

it^i 'iiiiirs C55ii^=i^ car^f^^cna 

‘iicvr^f nt9"nftif ^U 

'ii^^ «fNf*f^ «rt%w apJif^^^c^s JFcsi^ c»r 

sitsil «(?C*I?I «rt%3 

^ir« ^f?>r *ft«ifi I cat%“ 
C’ir’Pt 

arsi^F 

car^f^^tc’Tir c^^i I «rt%tf?i 

■aiW^^f^l 4f%C^ 'aif^t^ 

BtC’f 'atn ^51 : 

( > ) (Viviparous)—'«r<K ^t<Il 

^tisi ; C^*l5(--T8^ntlt «ft% I 

( ^ ) f®Kaf (Oviparous)— 
m f®*f c^z^ ?ir; «*[^T—*jtf, 

’Ftcaf c^^ afsi a I <2fa?tf^ (Species) 
»r^t# <rtfl'fi • 

«r«?tf« J?t*il5 cT'eni I 

«(?im c«r%f^^n 

4c??r 5ft*f^«c*ffl area 'aitarc^fl 

f*i^?tr»i^ car^f^vtcnfl n^r« ^9*ra*i 

si'Nffl‘1 ^v^ car^ftvrn 


m I 'flajcy car^ft'stw* 

^9|1 I 

c*iiF*r'at 

«rc»(^«r^ fift%cvr^ «rw«F car%c<5 

^ff ^ai mz^ I 

(Species) 

4<FiJ^5( «rt%S 

c<rc^ I ^tc?s *(c«fT 

I f«?f «faftf®^ 

—«Ft?l*l ‘flC'T? 9f’^'*l 519, 

C9\5r-5r9^ esf^ (Am capti*itt>it*f- 

3TWt'8 f^iri w *lt5f9aftf« 
«raftf«9 ^tCW9 <<1^^ 

—®tt?9 C9h-’f"^ «ltCf 

j|t?^c9?j captc*itfit»f-’i\«rii 
'8[*ift^ 8«» I afJT « >[9'«f’«fsi fira?tf« ^z4 

•ftani <^9^ «faftf«ii ^*ri! 9f:9^ 

cat^r^stens cell ^C95|| «raftf« ^»11 

ca|^f9'5tcni ^«ft5T ^n¥9*l 91 ^«1 I 

^9an9 cat^R^tn 'ilt «raftf« c^c^^ 
i?9 <»« 9?'Ji’rii ?C9’T^'cn^ 

fnc9 c-19 I 

’Tt^W 49^ -8^ ?f8 

ei’FCI?! §*19 f9^9 9fC9§ CaT^f^^fT 

5F91 t?9l (Physiology), 

^frafii!lf99il (Genetics), C^t9f99ri (Cytolo¬ 
gy), ai'f'^9f9'»1 (Palaeontology), 
(Embryology)—«r^r®9 §n9'« ^'99 ^WS 



8*8 






’fr»i TO¥- 

’Of«l f 51 5t5 I ^t5 Ji:5J 

^t9Jl '2r5t*r ^5 45^ ^t55 (53^1*1 

^t5 c«rt^5r I ^5'«f^5 5ft>i ^h:5 

CTSWl 

5tafl (Kingdom) 

*15^ (Phylum) 
ca}% (Class) 

5^ (Order) 

C?1tai (Family) 

11*1 (Genus) 

(Species) 

t^C»l ^«f5 tO^fS 
i|«l. 11*1 fsw 5«Pt5 Ciftaf, 

Ci|t?ai5 >1*15^5 VI 5if, 51^5 

V c«t^, C3!(%5 V 

45^ »f»i^ *1^ IJ5 fitt^5t8rTl 

5jt«, f5^1—451 f«5 f«5 <2r®ltf^5 
I 4^ 4«ftf« fsfC»l V 
4^15 i1*r I 4| f^5|j8 4Brtf® C5*li1 4^^ 

5s^t^1 

C«t^—(Mammal) 

(Primate) 

Cift^—C^filf^f® (Hominidae) 

11*1—C?tt51 (Homo) 

C»lfnC55| (Sapiens) 

^5trif5 w®!5^ 45'tft5' Slpl 

'fl 5H I f¥l 3lt»l Ttl 
nt^, C3T 3itw^ i^t»i5i >1^1 


iti:*15 C'a’i^ f?5, Pnt»! ^ 

«lt5 45'}5 111*15 I 4| W^(»| 

11*1 ^^r5 ^5 4fl5 cntar 45^ fn^H, 5lt!5, 

5^1, fi5t»1, C« tw? 

^11)5 f5f55 Cllti5 V 

siMtiV «1t4t5 5< (Carnivora) I 

5|t5t5 (Inscctivora)i 

«(tl) (Rodentia) t?'®5t911 «1t^ 
(Lcngulata), ®r^®5t»11 ^tfl (Probosci- 
dea), JltS^^, ilf5511*8ft^5 «tt^1 

(Priraate)--I^Jtf? 5if f*IW 

V «f1?l5 Cal%l 5^^*1t5t *1t^, 

»15)’?n, fe^55, Cai^5 ’I5&C'5 

^5 ^^1^1 *1^ (Phylum chordata) I 
'B»Jtf55tart^5 (Protozoa), 

C#C5tar1^5 «ig[5)*lt»l «11^ (Annelida), 
fSNf^, Hjtf? ^1^5 

411^ (Arthropoda)—4>i5 4tf)5 f®5 f«5 
*1^ ^«f5 V ^1^5tCSfI5 I ^15 

45^ 5ItC»ir551 5^51^5 

Calflf^'St’l ^^651 ^W1 I 

*lTtt»lf55l 5f)5tl 
5t«1T—^Itn^ 

nl—(Protozoa) 

C«t%—C"*It:5tC5rt5l (Spotozoa) 

5if—fi{C’ltt"^tf5^5l (Haemosporidea) 
Cilti?—5ttW^C*llf®f® (Plasmodidae) 
it^l—ataijC^tfsit^ (Plasmodium) 

4l3ftr^—^1^r«5r (Vivex) 

4^5t5 ^15^5*1 nv on^ 5t»I ^15 
*1t^t5l5 115^15 V 5111 «t5r 5jf® 

ijfM)5 ’15'4 ’gj5 C5lptW'e ^15 s«1«f 
Cilt^ 5t5l ^15^15 





^1 =ra I «rt^s wrtnt?f 
i^qf^ ; ’ft«*l 5Jt*i f^5 f®a I 

(National Bird) ^t*j 

^n»itc»rcn 4c?i-r c»itfl, ^3 

4C«rcn 11^3, f^-3F^ Pea-cock), 

^3t3 g'tc^ 

srr^i I 

^t»TC91 I (^3^1 «rt^3 

3^*f r3f%3 Jftsf t3 C3Pt5? 

^t% ^^^3 nW C55f1 

^«3t^«ftfl3 »flsis( tflfjS siN 3131 
33^t3, C3 sitW SlffilSc^F C531 

3t3 I f«1^9t»T 3f5l 5t'^ 3fi:33 I 
iH'a =3^433 «lT?tC33 ^3®ff33f =lt3- 
!«F33 3^f®3 43^3 3f(33—®1 ?C«!l f33l3- 
^P(l 3133533 (Binomial nomenclature); 

C3 Cft3 31 ^i5 fift^3 ^tS 3t3 3tfi:3, 
»335i5 W1 33-3t3 (Generic name) <33^ 
«ig|8 «rartr®-3t3 (Specific name ) I 3l^C33 
^3331^135 5[r3 C?fC3l CJTfnC3^ 

(Homo sapiens), 3^C33 3t3 cnt«l 

(Pava cristatus); C?tC3l 

313^ cnc®l 33fapC3 3ti?3 3)33 3\C33 
33-3tHj «lt3 C’Tf^C39i •'6 fapci&fjf 
«flC?3 5?t3l 55tC3 ^15 3t3 

ftl3 «rt3‘*lt33 ^3®!tr33f 3t33533 ^31 ?31 
(?T«fC^ 33C33 5rt3^33C3f f33t3f3pll 

ilt3¥33 3»11 ^3 I ??®3t^ 3^3 3l W C3 
C3^t3 4t?l f®f f«3 C3t3 f®3 f®3 ^13^3 
3tC3 'flW3 <J3®tf335 3t3 

<il3?f5t 43^ C3^ 5itC3^ «rt^t[g <jf33‘^3 
^3wrf3¥ nfifs® I 

«ltt3f33l1 33ft»r®1 (Inter¬ 
national Congress of Zoology) ^38^83 
^31itf3¥ 5Tt33f8t33 3ltS*t 3t3* 


3F33 3Ff3f5 nin ^33 I f3l3ltJ33 3t3^33 
n3if®3 ®*r3 ^t3 ^ >S>*> 

'3t38f«3 3t3f3C33 8fCSf ( 333 - 

?pt ?3 43^3 ^C3 I f3W 3FC3f|8 f333 C?'®!! 

?t9|1 I 

i I fift3tc33 fii3t3-f3fnl sit*(V33 ?[t3 I 

^ I 4ftflc?3 3133533 »lJllS3 31 »IT1!5- 

53 1 513-313 35J33 13^131 «3C3f3 

^'651 <113^ |^C3^ 3^ ^li:®3 

f3C3 ®1 'Bfl 8 ? f 3C® ?i:3 I 

8 I fif8ftr«-3l3 31 4^11335 *(13139 
?ic® nlC3, ®C3 ®1 n*l-'3C3f3 f3C»f33 ^c® 
^C3 *33^ 3lC33 '»ll3J ’>3353 |U3art C\i9 
^1C®3 ^C3 I 

« I C35l3 C^'Wl ^f5 nC33 A^ 313 

31 I 

«> I C^l3 «ll‘fl3 ^33l3 3 I 33533 ?C3 
CnC3, C3^ 3l3 «(13 31*^1531 3tt3 31 ( «13« 
3133F33 ♦l^if® 3f3 1^3^ 3fC*F) I ‘flC^ 
31393C33 '»J5ftf3^l3 f333 (Law of 

priority) 33l ?[3 I 

2flf38f3^ ^3353jft *13" f3C3 ^®ft, 
®l3 3C3r 3ii8 * 13 "^ 43l3 I f33®'3 ^?3t?l 
*13"«f3 3l8ftC3 *13^ fiflPlWt^ 4315 
f3-lt3 ^C353 3® 3C3 ?31 11C3'3 «r3t3 

3519 C3r35 C333 f3f®3 -ll^l-'SinHl 43^ 
®1C3C^ nl®1 C3C3l3“-C®3^ «lt3t3mj, 
* 13 ", Cai^, 3<, cm® |®Jlf3 it31-«ril31 
®3^ *11®1 ( 4arir« ) f3C3 ^®f3 I 

5jf3^1c® 3® 3fC33 <21l3t «flC^. ®f3 
m ®tc5(3 f®3 ®in^ ’ifsnT «iii^c«r3 3131 
®f®l ®ll3l3 3C3; «ll3l3 >r3CbC3 





?c»11 <t®c«ffl I 

f«^w r?ti 

?!:»ii '9’rcacnt^l, ?tB:*rt^1 


i5c»n «faft*(f^? I '9sre^ 

»it:?r a, n^^Jitar ^artf^i 

»r^«rjtl w ^f<f^?[ 4it%ir (*ifi»f<f 
4t% f ts?i) C6W c^il-1 




f^ii ^H»it«9r 

^c5cf I «ffi5nu«»' '« 

'8 w ^Tt^c§fcwc!(? m~ 

^«l'*tt5l 5p5 

nf5Jitc*i 5F?ii I ^j|8i c<fc^ 
«i%«rJT's ^it^cSttsf^r's 'Bifir^^^i 
’icf ^istc’T ^?n I 

<iil ^45tr®?i ^c’f 

ijt^cstcafw? ^iNr’a nfiisitc^r 

C*fC?C^ ^3»l 

f?f«iitc«m I ^ii9J ^tlc^tcarJi, 
f?f9iirt*r ’r^t'sf '« 

^91 »T«< I 

^r^«ftf ^csr «ftff%^ (?5^: 

ftw^T) ^tsfi f?*it^si-*r^f«?r 

ftifi 

«H*(taii ^»!i- 

c^\n»i '8 

nrft'5 fC5t? I ^<n— 

> I ^tc»it5r «t*mtaii -i«*“ 
cail%c<st® ^i-^**" ^c*f^i f^w 


nwK c'itc^ ^n?j 

^t*f*it<at?i 5t*r I ijs ^ntw ^t*r 

’F?ii c^c^ I 

( O ^1 si^*r f*if^«5F3*i 

(^) cn^iiSiftfl «rcftn 
(«) ^‘TC"tt^’faff^^ ^-rc®jfl 

(8) ^tnf^wt«(^ «f^TpN c^zm 
«in»!t9*i 

(<) ms\ n^rtc^a atHt'sajr (^tn- 
c^® *i^f®) 

(«») «ftat<f ( Pira 

•na^ f-rcii ) i 

(1) ®tnPfcata¥ njtc^^i 4*Ta*i 

(3F® nif®) 

n^psw ’Tf^tc^r ^*ipari 

n^f^a ^rWcaj ®t*fatail- 
«•«" c^f^c-at® ifn «Fai >r8a fwim i 
naif® Pwr4^ c*r*jf8itcaa ^s^^ritwa 
^pn I c*f*!li»ata ®ppv«ratf c®t*r 

nffun fa^iat'a c«rc® atRa 

f^c® 4atr<[® RW ^fkv\^ Pp f ^®9| Ra I 
m cflCR, ®tat®t^ ^z^w »Dt>f 

^*rwta*i ®ta i ®tn 5t*r ¥a:»» «a^ fen- 



] fiRt^-^% 8.1 


?ft»r 5rflc^t»i chz ^ ftfs ?f i 

irjt>T 3i»n ^N*rNi f^s^i ftJf *rrt i 

'isi^ 

▼»i I 4?. ’TtIjjJT 01^ 

*r^f^ «rc5tc»r ^rtsitF *ff|sft*i 
SPR I 

85f^ *f^f^ ^t*rf^nft<f^ ^T’l^tif 

^•r’rhi*l 'sr^sja ^tnsrtai 

’r®t^5rt?r ^«!fi f^. »ii?r^ 

I *r<ftr^? 'Br‘t®l% 

I f^w*i 

«it<nc*r «fvH 

^nisri ^i:«i(i® fl5®*i «r^*f®i Tt<r 

®t?r c^«n\ I 

^t3C*l 

•rtr®—5ff®-t^fif® 

(flC?® ?1F*| I 

c^-N cbW c^ra 

®si ’^tir, ®tfr9i cbW^ «frt? WIFI ins 

ftgris ; >|»C9I •r?t<f59 

5t»r *rtr^ i 

*ftw ^t*rsT ^?i »rfirR csreii 

?c»ii f cbW® 

ntc^, 

wtwfdt^ <ii^5Pr?r c®t5? wzw wii 

wvtw^:^ ^fwfz'fa 
5t^ *rtR I f%i 

^tnwPrtw I >Ft«i ®msitait st^r 

•fti’T I cbI w c^^»i^Jtar 

t^K ®t*fiit®t® §rBifRt»rT I «rr^ csh®- 

•(?[< W*! 

fiftf 1* I *ft*it?r 


% I • c^f^sf (K)-^i«+*cJif%Cjr® (C) 


•rrsjjt*i njtc’fi nt^tcv ®®»i « 

*infj fit 

few -i^"^ir cif® «mrr»r 
®iii I fe«,»rf ®t*f ’fTft’n 

c^‘€iii RI n?t<(5r® 
cbW ^fli 

Ri ''o* 

c^9if®sr 5t*i ?F®i I 

fe*rf®s 3111 8^^ ’Tt?[twr ^f^'s 

®H*!taii <2rtn 5t3f 

^t9, ^1 ’tW’l'tt? w 

fenRt^i * 

pftu 4f5f91® I 4!»1 ’f^ftnapw 

^U^IS WiW^ ^Wi^ WmtW R I 4 ® 3 | 1 <IT 

R ®?rst|3 ( Tht ), *r?t<C^ 

i![C=T, ^t’t 

R C^IC® «9 R ) 

«r?t3T R I 

’’Fw *nft«f cifc=^ ®t*f 45F ®a»j 

cif:? ®ac®i atf?® Httas 

few®*i ’^fejitcra ^at^i c^ta i 
few^a '^^sftwa Basils «itata c-rtfa® ®t*r 
ipi ai at®tc»r c^v? faa *^ca>ta 
«ra^ta f^ca ^tc>r i fRtasi^a *f3rt< cat® 
®H-fa®t“r3r «rf^fi <iife®tca ata^ata ®»>c® 
atc^ I ait»T asa^Rcna aaif® 

atCT nfaf&® i ib-iv a^tcaf ^ta. 

f^^cfefe 3Ta'<£faa 4^ •taif^lS ^cata a^caa i 

•rif^fBa »rtatRr cw^zm 

5 t»r a^ai i ara; (•^^atf ->>«* 
C’lt^'ar®) « ajt^ (facaa, 



WtlT « f^WTlI 


[» 


8«b' 


C’if^C'Sr® ) 

4^ 4^1 C^C® ’ItW I 

nrmt? nfaifei 

« si®'C^»!r«5T 

5rtc*l ’T^R’F <rjt® ) ^55 5tC*r 

Pi^ sjii *i»fj Prc? 

«f>rtf?f^ ^tw, ’fit»fl5 Pf§ 

ff I nf^ti ; 

( ’ C’l^C'SfC® ) 

5tt*fil *fK=fI_ „ / V 

8 V T/ 

T-fif3r5j*r?i -sTWc^i ’tJtt’15 <tsi5i 

5 t*r, Tf^Btc^r siwi i^iri > 

= ^8’1 «ff® 

^1 ^f«F, «rn3m 

^t*tsit3[1«-0*C ^1 ^'»«''K 
5H «=>•• =^t^5H 
«rji?ii*i?i *fw ^ti? 5N«i 5iti5t*r 

8 V %1« / 

«-^8'1«'’C 

'8t?l»l CTf«n ^tc«? i 

^tlFfj*f «r>TiC*f^ ^t|5 "aft^ftari 3t^ 
♦ft? Ntaj ^8 n4®C, ?t?^ ^a»r 

-i9«°c-iii? ^jf 31:? I 
«ii^ ^t*r?tait? St*! 

?c^ ?? I lii^ «f®t? ^• 

f ® ¥?t c?c« *rtM I ^rcutar^f 

?CJI? I ?9!l 

c?c« ntw—c¥t? «t?t? ?w? ??j fm 

’fjt»r «f?tt3? ’T?? 


?t^ ?f? ?c»i? Pt? ♦ftilwi ?t5, 

'®t3C»f '«I®I3f?‘3 ®tc*f Ptfe ?f3, ?1 ’tJt’f 
«r*T?c*f? 3t?i 'ar^s^r? '??i 

?C5? ??j ffti 

^•tl5T 'fif'Sti:? ^1 "aif?® 3PII 

liil ^?i c?c« I 

«tc? ar?c“(r? nit’T 3c? c?, 

^1 ^C'® ait?® ®?C? I fit%?t? 

<4^15 hPilt -iit c?, *a;c^l ’tJt»r 

ap?l3C? «!ftc^ I 

•ft? I «fti:?'?\a PirQ ^<»fjti's? 

^lr»4 (fllstc? ?t^C®^?Pf^ ?fC??l 

?t^ «ftc? ^«lt?tPl >2ff f® af’fJff^T C'tr® 
f?9?i ?•• ^Ii^tc^f 3? I 

’icftsr?? ^Fcsf ®t*r it'si arw? 

»Tt3tC?I ai»r?tl3® ^?1. 3? I 5t*t>r"^ 
»<? *f? af5f3*lj « ®t^«l®t^® 

?t3i:^ C3ft? ?ii? 3?r f?i? 
«(?tf?® ^31 3? I ?t^ n^®®i 3? I 

?t?^ >43 *13 ?C«f3 33T PtC? 43tf3® 
3C3 ^3^® 3t^3 >rC® f^fsf® 33 1 
?3t’f® 3t3,«r»f3C*f3 <Ji:^ n1®»I 3? I ai®:«f3 
'4r»r3c*f3 3'c»i ^9f4?»i? ^n®! >2r®tc3 

aif??t^3 'ft®®! 33 I <4^ «rf^3l f?33f%3®tt3 
F®fr® 8rtC5F I nf3C-(J3 3t33 ®t’f3t®f <4® 5t»T 
♦rt3 C3, ®1 ®3C®I ♦lf3‘f® 33 I 

3^® 3Cgi3 33r f?C3 §65 Sft C^fC® f»3 
5tC*r ^f’ltf?® 3^*! ’fjt’f ’1^®! 33 1 f3« 
Cf ? ? 43 ®t3‘l®3in 3»f1 C3l® ♦rtc?, §w 
5ttn pffe ’tJt^? ♦t3"*l3 X3 3pf®J§ 

*irtt®, fC®! '4CT3 3C3J *ft3-n^® 

•^f®* ai«jw 4t3»l 33 I f3® f?35tJ^r 4Pt3rt3 
®tl®l ’tJt^ht ♦r3"®t3 3^ ?C3 *113 

3t3 I ®®t3®j| 4§ 33tf nfWl 3^3 33f®api 





I (nl if^ 

*rrt «ijtpr? I 

’fJt^Vf »ff^n% »rTtr»r9 '^tn^tai'hr 

»KT I 

|fc»r« mw 5f»r 

njt»T I 

ftPwti*nr ¥tir ’tjt’re ’fsl i 

fen? ^n-fe?nn ^ffe? «rnn 
«rc?N n^?fn^ ?? i *Tt?t?*i 

^tn?t?itf ^n-fe^nn «tn?rt ‘fl'ofn «f«i« 
?mt9 ^i? I ^'sn ?«?! ?c? nt^, 
??^ fe?«* fe?s m I n^‘ 

n? c?<rr»R, <iir?? 'bii^Pi? 

n?"nt?? ?wi 4t? nnui ^zn *iwj 

«f?n, »«ic^ ^n?:^ apnn: 

?c? ckn i?t? i <iife ?t<fl ^?ffe- 

?cn ?in's n? i ^n- 

«rn?m ^ 

f?fn?t*iw ?f? nntapw K « vat* k 

«tn*itaris %5n ^?1 nti, ^t^in 'ar?? 

's fijfniti?? 

«?n >»'•* K) 4?^ 

^?»i K) nt?tc?r 

?f?i ??i ??tn IsffelBfe^ncn ^b-a* 

‘a^^tc? 

\5?f»i^ nc?? I nc? fejt^fn^ 
c®«?t? fe«t^^ ?ri? feaf^ntan 
arpi n^atci 

naa^^tcn *it*f^. '8?^. 

«rfn f^^l ^tfecsfcapn ara? 

fe<.8^ nNn wni ^?n ?tot- 
cafia? >»«»r#c’9 

njtcaafn^ «’»n. s^-feann 


f^fnata^afn^ ^wni i^totcarn '« f^fn- 
atin? St? nrtn ^afn^ sacs <af|5 faaci 
facn? ns^si sal nastai nsi 

atacs aca, njtn caa satfss nat< aai— 
s^a aH, ajfscsa, atfec^tcsa fs cncs 
^ ntcs I si ai acn atcataf^a ^a 
stnatsta ‘asfn sea f^ca nitcna afaaa 
fafvs sacs ntca; facnas; «raa*i st9»j[aa 
fa as aca fan^a sfe sacs ntcai 
s«^a aH, s^esa n^fs nat< atntafas 
nsfsa ifeaten nacs faffas sai ata i 
fss atfecllcsa snntfas sai (iisfe fs? 
nasi I ‘a^i ssjs fatspi nitn, ajsat^ 
atntafas nsfs <<iatca sn^^ta i 

sjtfH^sm s^V festfas nfsata atatcar 
at^c^tesn fa ajsastca fa sai atai 
»ljtn «raca n^taapca ffs stn-fafaaasta^ 
«tcstls ffe san atff<«fcstclia aaj faca 
«fatfas sea ^sn sal aa i ^ana <a^ 
^sn nitnnatnfif san atlc^tcscaa (afa 
faataasa nitafe atlc^tcsa aa) acaj 
niitcai aai fss faaiaasa nitniB afa 
faf^afa aa, stacn nitn natafa san 
fatnatcaa acai ntitcai aa i sen mtn 
safns aa '^a^ nanfaata atlc^tcsa 
(snai ftfnata) at«^^s aa i san atfetsi- 
esa ai fafnatcaa ncs sattas nat<s 
sea ata, (flcaa fas sea ca«ai aai 
af^fs at^e^tesa ai fafnata n*f< fass i 
ses fc^ts* «ffs?ta ^®n sea «rta >«• 
atfaten ^n-feana ^fsa «reaten ^ntfas 
sai aa ^aa^ ^astea si safts aa i 
sjtfn««nta nsfs ^reatn sacs aen 
snaata fans atfecstesa (ai fafnata) 
ajaata sacs aeai fss «f^ai ^asata 



151^ «rtr»itfF® fill's 

4jS I 

'flt ^N*it3ita 5t»T ^c«r 

I «f«i|ai^: fei55tc*r ’tJt’T («rN 

^t\Ff<t) •ftcaf ( c^ ntai 

^t*r c^c^ ntif sn c^ *ttci? 

^t>rc^ ntw !ii) 
^31 v( «r»Ttf3^ ’fjtr’Tfl 

»rt^TnT t’sf 5?9ti=il ^ir. cw-c^t^r 
5tf^® I ?itlc3 c<*tc^ 

5f1 •ftfltf nitc*!? «£fJT?l«rarf^^ 

Ts ?tc<?i ?^*i «rt?rtw^? i% ’ritc’rw 

^t*r*jtafi st^T ntir i ^^c^cai <4^ 

^91 I 

>i7<fj (ii^ls *fc*!r *ftf^’® 

^ntcT i?fi 

’?t^ nn>T ’fjtnc’F 

fw^i *fw 

’tTt’l ^f®if filC^tl’t 

I ’i'csi ’rrt'ffe 'srtnii 

^ I «r^i ^c»i 

’tTt>r«i^cin 'orhj'g ^i?n 4| 

<ii| ’fjlx’fs 

'5t*r«itwi SB5 5tn- 

3F® m^ 

?fC?|S( I oil arc? <1^f^lS 3F® *f^f? ^itW'Q 
fiffaft? I naif^a ’Tt^tnj »i 
?ai ata i 

1a®t^:?a «i3Ft? ’maa'tta 

ftata^T-naif^ «itaf ^ 


^ta «rt?^t9i ^ra? wta 

natata i ^t^ta 

a?S .iia^ 'Bita c?ta wtl aa I 
ajtia *a< c?ta mar ^cn^Pt?^ ca^ ^at?l' 
'8af8i^ ?rjt»r f^ta nfatala ?at»i ntiaia 
■ar^j^a^ mta area ^l^a ^a ata »aa^ 

^Tt^^atcaa ’j^aai 'ar®T?a^ arta ala, 
ac^i ^ataa^aica ^a?i atlc^tc^ra ajaata ^ai 
cat's ’ftca I 5tac^8[ '^a «2rfaFatiS 

^faaf^a astt^Ncat^ ^ai cat's »fttai 
6tat?tt»ia •aa'fe fatia a^ <a^ ca, a?{5 
faf^a ajfa «i«a1a*r a^at^ ntta ^a^ ^t*r- 
atail a's fa aa "sf^'af^a a'a’st'f “S'® ■%f% 
*fta I a?®: Btatfl^i «ftattn ‘aa^ Rataf- 

aiff 'saa ^t^t 5 ft?a aja^ta fta .. . 

at*f fai a^a atatf i 
^f®a ajta fa^a '« facatfa'® fate's 
^aa ata, ajaata fai fa i f Jt?irafar«r'®'« 
^a^i ^Jta ftatf i naam fit^ifa- 
ia^ttaa >iif{B ??faai ca, "af® ’ftat? 
®t*rat®1 t®’« ’tjt’f ft’f® fa, fc»i 
^f® a»tai ®H. caaa—•••o 
fa<a fai »r®a i ®a9f mte^ra »rtfttar 
«ffiia^a faa ®t*fat®ta fe«.*rtaa »j?a f'sata 
?fcaa*lta fantfi ’T^taat^^f a^a fan? 
fetaitfa® ftacf i 4® faa ®t*ratJata 
n?tt<a nA ’latai ^isj’raftcaa ?«! ftatf ajtnf 
'Q ^^a^atal i 'Brt-sc^a faaa, #tacfta, 
«?^at^ '6 fttsfa f^a'a®ta fe*ra faa 
^t^tataita cf ta «f®ta ca^ i ‘fltaa f <fa®l 
si"tj[< ® <irtcf, afa« «?a^ta attf i 

o I i (Stjta ®a»i*»ta wc^ia ®t*rat®1 
CHOC'S}® (a?®; is*^' cataf ca^taf® 
♦1^?) ^f% apat® ca nfaatt ®H srtatara, 
c=a^ nfaati 'sNcf > f7t®i^ a^ii fa i 


«ltWf%«irai 






^TfH ntui ^^5 §55 '^N- 

»itaii 'flm I 

sitsc’is ft«itC5r, *it^CT< 

»[Nc=T, *it=T^ ^f'sj^i'« 


'»it^f?^ orxt^i 

»it^i 


<K(®t!i:^> f^a attaint 


5fw « *ft«, 

^stsi 4^f8 ^?ri cbW ^ti’t 
^C^CJ»SJ Jltw 

'BftCJf I ^l^iftiS ^^SltC5f?l C^t®tfl- 
aFjt^JS sitc*r I <jfaffi?i ftf^?r 

«fl|5 ifl^fsr ^ 755 ^^ I 

fcfesT '6 'yf5r?t^ ‘ill ‘'iiiits-^ir 

C'sflf 5l’-(<I? ^gi|5f 'Sf^jt^^a 5WC11 

'»rt"fi ^si liiii «it?['« 

5»1, 41 tfiim 
fe^tir ar^ I 
c^t^tsaFjt^jIs 4^15 
4 I C^, 4| ^tC5f?l n 

^f, c^ cwU 

^tc*r 

!i»mi 4arc«l »rtsil5?^ 4fift!r c^c^ 

's « m nt^'s 

1st 'eiSfi:aT?f 4sH8 C?t'»t3 
»it|sTt?r stm spciicii «(t5i® 

'« afcnii carl 6tf*l^ 4?FjB i»«* IsT 

^twfl ^<tt'8 f^rt^rasTji ftc^esTi =^?n^5( I 
4iit?i-^*rcsiiT «W»i Ifar^ntw « 


'8|^t^ CT'R'S fifintn I 

^t?Tl 4^15 c|!T span fF¥( 

^9CT|ST, ^1 ^^TT O* • ?lt|9I |IC« I 
3i^f® si^acsT 4’?i3 dtc^^r Ef’<¥c?ff 4 jist 
' 5lt?lt*lC’FTr«'hf sTJfC^S C^m ?11 
nEfl? ^c? 59itc?fli 5F?ic'® ntis 1 

stt’Tt’ftTl wt“r^t»l Ifai^tfw^ CWijIfl 
49 af^ivrt^l I f9at^9l 49 9t9 
‘49t9-ft9tf9^’I C81T, '« «Sft|f<l^ 

C9f5fST « 'Sl^t^ C*lf5TST ‘St9l 4 I 
«rr9t’r ^9 I^sT I • 49t9-f^tf9^ 9?*ltf^9 

^%9 ^tJsr9 ^C9 I 

49t9-^=T n9if^9 ajt9 4^ «rr9t»r— 
C^t«t9 C9® I 91'«CST9 |sT^{ 5II '49 '4C<i- 
fn^9r-49 ®t'i'tc99i cjfi9cf9, «rr’»r9 
C’fC^, 499 C9ttc^ ^99 9t®tr99 ^-rC9 
®tf9t9 9t91 9t9l 4C® C9t%9 9'®^t9 
' 9 ^ m «ltC9t’n 4t«| 9^9 91, C9t^ 
C5f9^-49 C9C^'Q 9t9 I 

^Stit 9t»I 9?9 ^1 99 cml 
4^99^1 f9m9 ftC99 9t^l lt®1 999t 
9t99? 9t9 59t59 9«9 ^9 91 I C9S'®f4C^'« 
4| ^CffrS f9Ci9 9«r^® ^C9 ^®f9 ¥9C^ 



8>4 wt«l « RWtil t *[<<01 


^11 ’UI 

^C8tf I 

«f?t*i? ^l5i niz^ ^»ii 

st^ta c^t'staapJta'j?, c’TS'®^ nta 
?ca ata I 

c^t'^trir aam 
nfaa^jf at*ij5 afcasi 
f5f{5 catena '®tft ^ta^ aa*rtf^ 

•jfaa^taa wc^ l av at^ta c^qtiiScar 
45p}g aata arte\caa fe*ra a^rtwi ?a, 
caa^T ’fai ^a c^t^taapjta'j^a capita i 
cat^ aja ^caci^ «*• ^t^^ta nt^'s i 

aaa c^ta al^iatCt ata viiaia ca^a a^tcia 


aatta, ai ^ ata a^a aapa ai, w 
^ta acar •fl’afS attaa a[^ ^ai ^ <aaa 
5tai8 cat*viaaa ^f^a 'e ^w^raa cac¥ 
at«ta 'sfk ^a ca'eai ^a i ca 
nata-^aa ^^fa ?nr '®1 ^ta^l az^ sta 
afaca caa '« ^caa^ caa^ ^taata 
caai a^rafl cas ^ta ^ra ata 

<fla^ ^aa artaalB ^tata it?®* ca'eai ^a i 
tat ajtta ^ aarajs ca^« 

^taa? ca*?^ afcaa 5t*r a? ^ac'S atcai 
caaa. ca ca? atataa®tca ^Ja aft 
atcaa «ta a^ca aa'a 'aara-^aa^'a' 
^a 'earcaa c^ata ^a ^aa faca 5ta 
cata ca?a c^ta a'fs ^a ai i 


ftS-^rswii 


= 5 faai caca^ aai, atff, ^?a, ^tarat^l, 
^tacatai at^aca? a^aa 

^ac^ ai I a^ a^ '^i-sftcatatcaa 
?aata 4at^ w atnjcaa aawca a^ aa^i 
4at^ ^tiaa aacaca ca*^ a'f® afca atcar i 
afifS a'® a^, a'f^a ^taTt« ^tcac^ 
^^atfa ^a; caaa-^t^a at«raai,atf^. 
?tacat^i, ^?a, 'Sftacatata ?aai a^aca caai 
ata, atsia aica ta i faata^la 
af^lS at?ac? ^a ata i fai cat^i-at^c^a 
^Z9 aa>a ’jfa^c^ aa* aa* ataia ca atai 
ata, ^ta c?ta faata-^^H ca^i »aai 
aftww m ata ai; ^siai ^z^ arttafaii, 
^^aca®, csta, c®?a^a ^aa^ «aaaiaa cattaa 
at^a, ca aaa catena ata^ «iiaa a^i 
artai atafai 

«<iwa ifCF a?Ta ?ta <^laata 
caaaya aaeata caat aea's al^-a^if' 


atfa^ catena at^^ta *rfVf!a atf^^ta* 
wa ca ca^, ^ aai caaa -ateafi^^ta 
faNifa atc®?t is«D atca «tata 
^eatn cam caa '« facia «rr®tfa aa»ta 
acai aacaa ^aeimj ait^ fiia 
catena a^taa i •aaeaTfat^iSa eaten ^ 
ajicaasoi ara ^Ttaptv aeafta aea ®?tai 
ata I aaaji aarsl areaaitfa ^‘i(< i 

^teafaata aa «iatata3^ ^ 
aaeaa a^^-n®aatfa^ ataiar^ ajtfaa 
«rt 5 #ta aefe i ‘ae^ am aa afaat^c^ 
«ic^® fa®ta, 4a»! a[a i 
aieaa ^aft'ia ata? ^em ?taentm 's ntai- 
aacna <a Jfn i 

»a^ ifj^a ?tae? citfi'ea a® 
<a? tftata catn aai »ae® citfi« 
catena a®^ «iatoa aea 

ic'? I faf?«»ae?at ^ea? aaea^ 



pit’t *rtf%n[ 

cfr»R I n *r^M^ 

CAN c?<n c^, ^1 cnt’^'tis ’ita 

c^iw I cnt^t5 «?«'« 

^ fvvt? I 

»l?rcfe5 ^^CiRf fe*r?r 'artCl I 

v»1 81»» I ^t^'S ^ftl’f 

f¥ 5(1, C^t5( C51^ I 

«Sr ^^aiTt'8 ^tail 5pr?i%»l^ I 

«fW5f 5(tJ|^t? 51*11 

^tcif ’ftci ?«! ^I6tl 

orii c¥t^tt5(ti JTCT 

life I 

c*i\*itf^i ^c^ii 5Ttcni 

CFCl ^5 5(1 I f^l ClWtfll ??C9| 

ficii ^fiit*! 5«i5itK 

^fatl ^1, ^C1 >(tltl*f^: life 5|1 I 

itii ntii ^ci5(, ^tii ciViif^i 
^••fg iW'e 3|f ^11^ itiii I c?t5f 
ci5t5( citci'i w 5rt*(ty ^ci^lS iN-rsi'Q 
ititirif *fc^ ntci I «(ti*(fi’i^t5( ci^f ;t»i 

^Jti5itf5iii"ii5ia art^j f5|^ ftaiir fsia^i 
®t: ®fafe-catiii 4fe «r»R«r n^n^sr ca, 
jf^er ^-n^i«ri i^ti^ il ^ c*FtfeTi5(ti 
ICIJ Cl fii itc^, Clfe fllf^tlfe Cl «tcii 
1^ life, ^1 511, 11^ lllll lllJ Cl 
c«rti55( im^, ^1«r^twii *1^ iii 
iti^ I 

4fe «rf«fapii ci^itft itft 
«(tf»5Fti mil c*rt^t« 

^tcifiiti if^ittwi «riti isar 
cntiti itic^ m itii* I 


Ititil®: 41-11# itH 
^tm 8fiK f5fi«.iifil 5Riii5 41511 
IJl'^ 4llll!( I 4# 41Jf 

11 i1fe-*r««p 11 ^tiii fii cic^ ^fi 
m itufi istiii ^ 41F11 fespfirtsi 
C1411 11 I *Fl»l Clfe ^t5!j^ w\t? 

m iti 41^ ^fim^ irti'9tc«i'« c^ii «i 

Itc^ 511 I itll 4fe 4»lTf^^, 4tl1 4*115 

*rrir? c^i ^fti 111 *fi^5ffe 0(1^ iFH^ 

iti 111 5iti?'ti*(« ttntfi citin ^114 
*rrci5( '4111 -ti4 ^tiii i?T Ilf ifecf 
•rtiii 

Cft5( Clt5( Il4lf5( Cl, 4fe 

4f^^iti 1 4C5(iife fci5( 11 

Cl, *?[fe-l^lf 1 Clitl 411 el'll! 

4fe I'tlllfe W Ijy l^fe-*f4lfl 

^9\ «lf^ ^ti arcf fe 411 n't!! ^tlll 
1^115(1 fell C415( '®l''f 5(1 fici f5ff MC111 
^^f^l'81 ^H If lltl ll"l 11 '4f f fill 
llfelf 111 Itl fill ItlfST I 

l#lfl5( *?tfe-lffltf^4 catl 41^ 
4tlll l^-fUl 411 ®1l >611 ClfllHf I 
411 5?[fe-l4f 4lfl1ll f5|% It fic»l 
4llll l^l!( 11 11 C¥lfell5(1 Cllf l-'^f 
«RlJllf4 11411 Ifl 5111 44 C4t 

^Ifl 1 ?4l1l llfUl 411*14 CfUltf 
^Urn'll IJlfl f 11 11^1 ^9 Cf 1l §11l 
C5(fe I 

fetfelHf, CStl «t?f4 Utfll Itll 
ii«f 5it^t iicii 14'citif i?lii m, 
llfll Itlin 4fe Ifl l^iftlir Utfw 
41111 life Itlf I lflftl"lftl514t 4 

’itfni'ti ijiflfe 4fe Iff ciwi 'Ill'll 
4 «nti ciii f iiti 4it5T ^mi I 


wr 



cwj 1 f^®tCT<T 

'«rsfiT!i s (?pt?rt>rfij 

55p*rt*rr«(jt?r 


[41 «fwf^ 

'»r«ftl sitC’f? 

^j 

^tni 4*iJr %c'?i5'8 ^:a«r '«it'cwi 

m ^tf, 

4»r^ ^c?rc«r<i *ftcn c*it f^=?^f5ii'6 
?C^1, *iC«fT 4*1^ 

^<si1 *ft'e?1 cnt^l '4tc«^l5 w% 

=pic^!T =ii, 

^t3*r 4^ c^ <^^^^ 

4^ f^f^JT «(ilC‘ra ’I'SS’fT 
c^, «r*it*l*f#tfl §isc^a ^I'stc^ c^N 

<3}t*? *{C5( ^ill 511 I ] 

451^ 4^f^C^ 4^ Jf’FSl 

»i?tifH5ti^fl C^*15T c^jtr«:nwt<- 

«f5^® *lt?I'f|lf ’fC’f? 'SftCfltn 
?i:«i c«[C5fr^ -sj!?*! «tf«^t'®i 
c^5if^ ^*r?i 4W «i«iitr«i 

^iNff I ’rWf®^ (^»<**)' 4^ 

cntSl, csfjt^:- 
n<rt<-^wt^ *i?»i 4^^ «r<rjt« 

«f^c^ 

4^18 Olt^# C?^t?f 

Csh 5V?1 f!C^ I 


cafJtf«f^iWtC5I 

^t^r f^<w ’T?a?5ft«n i ?H 
^ca f^ia^ri 

^W’FCI'Q <?[tJFt9 4^^ wH 

5fs(sj9i 'i:c?i^t*r 

'5r>i®f=?j«tf ’iNtii'r^: 
5C^9Fm ^«8i ^5iei? f^i 

n«Rf^ ^18 

«inc^ 4| '8l^R«fj C^ '9^ 

5ia, 5{?[t^t“r -sicsf^ 

Wf I 4t ^91 

5i2?t¥ti“r c^^u istina >'-«* 

^<9 ’icar ?5WR I 

4t »T^ *i^apt« ’tc^^nta 

«r«rc*f ’r-'^t^r 4^ »r^ 

Vi 4^^ 4^ 'Stf^’FT^ 

*f'«( cwf^w «^ta- 

*[t?[fc’^j c^fatarw 

carjtf^f^»t5T 5it5r»i%fl 

?lt^ai, ^{It^rn, ^t’F^StspX '=ft’rf*I, 

^191^^51, 'Q (^^"9 ’1’^tf^^ 

81 *{8 ^tf^¥l «f5l^’'* C^^tw fir«^ 

arc’i^itir »rt«r5T i 

C9fW:»f1f 4^ 'af»r ^tf^ifi »!'etf« 

«••• to 8^ ••• f^aitoK 

^ 4^^ »ft'«jaa ^tari 4^^ 

4<rwi ^r<¥i fPfi C9tt9m:«(^ 

nnt'9 





«r^«f CafJtf^f^®3t^:?5l ?N1 ^^^*15 

c^t9(i^!f, nt^srtir 

*rrt^^ jj[»pttff^ ^tt?i fVg ^tfSi^i** 
*flt»rtC®!Ttf ^Ttf®^7^tf^Sl 

'« fH iB lil 

^Jtcf 5ftf^«, «f®6 'srrttlfJTPr '«r^aftrt- 
fefi? «TTtr»i5r, «iTt«N*T5r, *ft*itir, 

c^^t? «r<»=i'®f^?i 'sf^T^t^r *rr?5 

*(H Rf%sr '8[itc*ift^tJT 

t^l f^«5ttR'^Tt?l C^Tf^Tt^fB ’TtC'®^ 

sir Tm 5Fjtcsi?it?r JTt^n^r 
f^f5si^-vav:)“ •»ff^ 
«rt^H ^ ¥?rl I »8» 

I 'fl^iB sit^i 'Hitcaitu 'Sf^r^fB 
I'* 

sr^c^?f JTCsr >Tti:«1r c^t^r 
c'sfjtf^j^fsr ’ft'esj c»fc?[ 

af^^T »T’»tc# m i 

c^«t?r ^ <ft<i*rt^ •ri’i' c-fc^t^a* 

^»r^t5T «rnfw?Ki a^i?i «r^^«f5iir 
c¥t=rf^c-r5i tK sfcwl 

'9^ 5if, «r^T'of«iif ^?iT f2[<c5?f «rcwtBr^^ 
'Bf^’Tvrw ’F«^i 

*r5*I 5Tf« '« «lt9t«Ttf^ 'Brtffe'Q 
??? ^hr sn I 

c^®t?r f^wtsT fir'll *rfl*ftM §irf% 

CBFTtf^f^WtCJfW 'il^ ^-r-r^ 
w(%t^ wt^r^t^r ’t'«t ^«1int»tr 
^ 'sd f^i ntajft*r^^ ^^fsr 


jfr^r *rtr5, f?i w*iw 

c^tai *rt'Qil ^ 

c?t^ «f< c=f^, 

’P®! ^p! ^rs I 

?t4 I 

?C®11 <^5*11 

^<n:sil ^«fc*ri cs?itf^ '^*r c^. 

3!!:^ ^jCl^ ®Fr^ CSfC^ '«tfC®!t^ 

>i:">ttc^?i «n:^t8F5T ?? i 

c?«rt^ ®rr®! 'arn’ra‘1 ^?ii »rt«ii i 
<^c^t'3' ’Tsft's*=?flc^ 'fl^lB aptB «r®jai 
sitilt^^ I ^ 

«ic«fl 5T1 '^9< 

f^<t^r ’Tt^NT ^FCiltll *T^r5Cf 
'5t»i c=!r^t5 ^ca'^rt a C’i'ai wz% 

^t?r sfc^fj c^Ttf^^ 

<ift^i:^ *ftc«, c^i5t5i ^jf^5F?i*i 

>I#\< C’Fiai carTtf^^^S ’T^<fI1 ^*l 
»T=rt<s!??*( 4f?l-f:t few '<rtr^ I 
'Sf^^N 5T^aFt^ 

CJit^t^iB Ptjna •'« ^'-<ii? >[WJ ft®i i 

Mc?ra wt^il c*r c’pai ^c»i1, 
5«»rt5r capitr^^iB ^Rr f^C"f^ «f?c*f9 
5TT’f?t?r ^n ^z^t ^t^®i «rtir 

c®Fcajt 5l^i-*ssfii*l >T®<r 

spi I ^rcitarcsr 

43c^?r c^c« f^c"r^ <raw 

*rffl*rtcnif ia‘rm mz^. i 





'af’T Cl»fC!»t»lf^^ 

cmH' 

±i‘'' lil^^ ± ^•"-8»'-il?f ’(■» 

f^'f'^l^l »lt^ SRC'S c*rwcf5TI *lTt»I'3tl5ff 
?nt*i cs®ts '8irt®f»f ’f’sif® 

i..jg ^nsF stc^s 

!'■* w c^r«f 

^^1fiff<r^ ¥9itcsf1«tcR ^ f^bts 
»rt«(5r ^s^fS »it<a csj^ts 
?pB^‘rii ^tai 5w 

sRCBfs 5CBr<i fsif=rt?ii f^r»TC^ 

SFStS CM CMtM 'sf?^- 

'SMCMS MC& I 

qin’PMM Mt^tCMT CM'StM StST 

’rJllRM ^CM MCf® -aft^Csf '5IMM'5% 

«(«*ff5 «lM*| 'fCM I 

Its CMC^ C?t5^ ?55C'5'' blSTM MtMl 

?C?C^, 'Si Wtsi1 I <4^ 
cMc^ Star ^ 5 I"Hc# ’ftsni 

MJMMtM MCM '»lt*lSl «f'®4j5fl 5r*lMl 

ntfs I ^rfapitM ^91 '99^ 

MM, (ilCMiSF «r'SCMM 
MMStMMM'® *ft'6Ml I 419 

^t®f^a C*fVc5t^Ml ^4^ 

'MSJMMtM btMtCMl MWflM Pr®fMf^® MfMM- 
«CTI9|M MtCll^r^f ^Jt^ f?lMt^ «WnitfMt3F- 
nCMM ^ nt^M CM®tM 5C4M'C*IS Mt?1 I 
MtMtMM®: ‘4>fM ’TMt'^RCl f%g CM'StM 
«rS9C^ ^tc?a Ml MtMtfiMtM 

StMMtC-t mtM 

fi^M nt^Ti cnc^ I «Pr 


MMI MtM' I '4C® CM®tM 

‘MM S«8ifI®M «r«CM1JlCMT 
i9«*« MtCeiM MhrtMtf^ «i|5c^ 

MfMl CMn I <4^ «'{5 m MWJ 8-Is 

^1® MSm I ^f5 

^i5 

C4M I >'9i3 MMCMM I 

Mt^ CM avals 4f'5M SMCMMstM 

flM, ^tCMM MWI va-iS 

fMMMlMMtf ^‘“-M MtMI ^f^CMCMM MtMl ^T*?! 
«IM*C9I «rMft® 1'^ 

Mfs^t i’a|5 «r«CMM I 

>4MtM«. C=1^tM CM®tM af®CMM MtaP MtM'fajsp 
MSCMM CMtM MtfC® C?M1 MtM fM, 

<4^ «r®M'®f^C'S sSt^ CMM1 CMM I vMMM 
«r®CMM M<t^C® ’jaWI C^t®1 Ml MtMl MtMM 
'StflMi M<taTlM ^91 I** «rMtM ®tMl 

MtMfM9l. vmI mm 'SrSM 
MM CM®t5 MM^M I fe'SM-MMMMitCM 
MM1 M^C9!1, ‘431 'StMMtM M® CMMC®> ‘4M^ 
«ltMMC*l SMCMM^l MiMtfMMtM M^ Mi:9r6 
«llMC»l ^ISm CM^tM^t^ MM, CM 
‘4CfM MtM CMSMl MCMCM CMtMtfM C’i»»ltM 
CMf®'« CMtM^I >4^ ^'®i8 ^^CMM <4 m| 5 
(vafir ^ia) Mt'et® MlW^fbCw? ‘4 m{ 5 
CMt&t^ ^Wi91 'StMMi fMMtCM MtMt^M 
MMM 4CM ft*? I 

^l&^MtM «l*PCM <4^ ^MMfFfai^F CM®tM 

4®M®fM CMtfe ^|fMM M® CMM1 MtS I** ‘flCMM 
FTMMtCM ^MtfM^MtM^ vmmIS nt®,9n ^mmm 
« ltCM I ’«»'9-C® Mlt^af ‘4M^ MPtC'QBf vafM 8V 
v6 vafir «r«M ^ISm MCf ^ <4MMM 

sBTtMtMdM CMCMM MMftM CMCMCIMI ‘4t?M 
fMffffl® CM®tM HfV CftlS C¥tl5 9tMftM 





>rcvi:*T ^ c^ c^t^T 

4m ’Hji C5tr<r *r^?tw 

’fK^ ?[if^c^v *it*r I 

<5f^ 5(1 «m «(t»rn >Tfe^- 

m ^ ^tt^, 'em ^V{ 

5Tf^ ( =fw I 

C^ ^?rCT^ '«?t 5(1 C^5r, ^t;(^J( 

c’^ c^FtlS f}«(c^^t 

c^cai «rc*W1 c«Ftl8 c^f5 '®«| 

(4¥»r^f8 if%5»t?§(( 

) C5(>ntP* 

C’Ftft’Ttd'Sf^ 5(’1'3. '2ft‘i(f^’F 4^^ 

4 I •(ta'ftff 'Sf^’Tt^ ^fet»11 ’^[C^l'3' 
to^*lc<<rc«Fi ^^t^-wciir ^F^5F®f5( 
p^^i c?<n •ft'eiri fsfcdffJT 
45(^ 4r®C^ 4 ^ ^<taT^ f^f^ «f?(t1? 

^S1 5(C5( 9( I '6^ 

\aft- fir«=^i( '»(f^f'¥?( 5(<t«?>{8 

n^C^’l'*! I lf?[C«ri( 5i<t^i( 

f5(:*TW? 

C 5 i^ I «!>( *lt?r*it*r^^ ^^*rt 5 ( ««n 

♦rt'ein '®Pr 8ir-4 51 ? 1 ^*r- 

4r«^'of^?r 5rt«(t3‘i 

c^t!( 511 nt«(itc^ 

* 1 ?^ 4^1 fl^«1^t9 » 1 « 1 »t« ^Cdft^l I 
’W-C« ^^'*ltt5( Jlt^% •fJtC«lt*lt(l 5(t5(*(%i( 
®15 carjtfsf^? *itcSj( mrc9i5( 

c^, 'em »IWT fV| ca^l ci(<n 

^t» 1 « ^C^'StiT =(<f^C^ 

• JltCJia 9lt5! «(*f5T?‘l ^37^ 

^31 4^ '8rn>i3*i 3f? 5T^j * 1 ^ 1 ^ ®*ijiti:33 
f^lrt ^tc^, 4^ ’em*!?*! 

«fir ^t3lpr3 c3c^ 

nf^c3cnfl 4f C3t»r >(C3 3k*f 1 


4 ^ ^t3m »T3tf3*l 

3X3^ ^C3 C3 ^3T ’It'eil cn*(, «!>( 

3V<8 ^r3tDfa C3C¥ «•• C3nHt3r5T^ 
^31? «r3f^^| 4^^ 331*13 *r3ir3 

'sr!?333 ^C3 3rt*5^f 43^ 4^3’&f^3’'® 555tC3 
8 V- 4(33153 3‘fr^C® Z=-dA/A» 

• •'a«»it sjfsi '«(»r333 «(5?2rf3k ^C3 3<f^ 
C33f'®^C3r 5I3t3« ?FC33I 4t «(*r»r3t33 
|f«r^: ^b». f33l *133^1 

3ftC81 f^c^hs* 4r33«f?13^*’^* 3<t^'e 

5131^ 3*31 C9f91, 4r^3ter3t5|'5 Z 

^jsr3 ¥3ft I 


«fjf 

31« 

o’btlr 

99 

Sb- 

o *0591 a 

» 

3 is 

• '*V31» 

»9 

V38«''*’ 

••tS8 

99 

vsy* 

• ‘esSi 

19 

s**' 

3*03 

fn {5 4 ^*3 

^’•'91 

«f>f 

// 

00 

•‘I'SS 

*♦ 

38« 

v»3a 


3b1 

’i'oit 


?rf3t913 ^f^3 3'®I^t3 43^ 4WCat 4i^ 
«rc3tc^3 3^:'® '«(t3ti:33 

f33t5T ^C3 4| ’ffhPl ^3C91 381t^^ 
33 , C3^t3 4f'e3'®f^ 3?t^tl?33 

n33^3 4ft3C"r3 'B({33t^ C>T^ 

^^3^3 '«(^t^3« 43^ ^3^3 «lft3t^ 
^'631 ’IC'je 333 4r33 ^tt»11 '9 C3^t3 

f3pF33 413 *n?C^, ^3 43l ?3?«1 

f3r5(3 ^3^3 C<afTtf«3e 3C^ I ^t3 ‘^3^351’ 
^3t^l C3t3 =¥13 4«F^ ^C^3 ^3^W 3t3f5 
4| ^3C3 C3, Ca(Jtf«:33t<-f3WtC33 

S(t32|f«f 4 f3C3 ^3«. 

^ 433 >n83«: 4^14 C3, ^5 







8)t>< 

C!?| I 

(11^ 5f"»fc^ 'srtc^'hRt? «rc5t8p=r i 

c^ptKt’Ttw ^a'€ ?f5n 

=f?ir«i5r 'sPr 

^11, <4^ >1^ ’I’lC? ^5^1 

♦ra ‘iiJi"*ic^ Gifu'S 

(ill 

f t^1 '8lt3'6 ^*!fT If?1 <tc^ci? I 

f^ ve ¥cacT|5|,’* >2r«^}53 

3|tr¥ 

m nc’F ^c<«il «r*it*i 4 <t 5 ('s 

•tt'sii ’iiti fill «•% 

I (ill 

7\f>9\l^ flf ^ I 5ITt^“ 

C®t*lts$ ’itJl’lPlftiliJ fsralil (il^^ cl’StJr 
cBrjtf^f^i53t*f «r«ftJr 

csr- h’«f 'Bi^ar (ill (ii^l 

I c^Ff^taf 5Fjtc«fa>f 

?T»it^ «f®s 'Bijtt|t5ir>i «i=?igrtt't- 
f®wla CBf. "ait?. C’T^T’at^jl 
^z^zv^, «r^ flc^rn^il «r«?i8?i 

«•% I (ill irK 

«f% ^i'3-(ii?f c«^taf I 'Bita's 

'St'sr^w c^ca'® <1 
^rK c^«ri c^tcf i f»r '»«« 

C»RiB ’ftettfv^ »IC1T f H '« 

'««•'*'» I (ill 
«ft? flr^r ••8 sifii «[Tf« 5}fis 
viclci'®* I '«9«»>(ii? *flw ?iB 

^•fsi'N'fai^ c^tfl ‘ii»f?ii*iw wK sif^ 

•ft'eni cncfi (ii'®f9i fc»ii 

(9^ ^ '« «f5r i-19 I Of»f 


^c?r ^?r ft»r i ?5t 
« rtf (il^^ arfctTfif 

«fw I 

«x^»" (ill 

?(’ifc*i3 nfa^i^'sr '«(t^t®^'8 «itt?i:^ 
*ftr?i'“* I «f5f «|(5^iB? ?H 

(ii^^ I 

ef>r^i» s> 

~ i sitif f t»r£rt« I (ill «t»TtT 

feta'«ri^t?rr, ■sr^ «f*T «>"8-c^ (c^t^tS 

niMftr, NGC1275) 

C^ ?t4 csrltf^ 'aftil 

??c<r?[ (ill «r^c^ (ii’ftf^’^ ^t?f 

(il^is 

«ff H c’Tr^ri? i 

O fjf f^, ofJT^IS) « 

(sfl 084'-iil| 4^51- 

'9f*13 C^f^til 

1 f®F f^/c»r '«»■« 

fW f%/C»T. *494--il?[ « JltC’T C®^ 

C^ ®t?l VC91 (illB arts?1 

^ b--. fl/cJf 

^'Stl 3FtW 8^% 

if®'**, >«»■« Pt/c^t a'fww'^ 

b nta • «*% if®"**, «‘8 f»if^f*[lta** 
®a8r^'f<T W9I jpl® wii 

I ofn 

%19 «f(8^i5inr'« fl/C^T ®"^tt® ^ ®®C?I 

»t®r 8v% 5t»r (41^^ '«>■« f’TM 

c?<n cni®!'®^ 

opf (a8« \r'» « i«9*« f® fl/C*! 

®"Ht® ^apfl^l'®* I 

fw fl/c»r ®"»fn® ^ '^% ¥1^ 



is**"! ] OTtfw wtt«nr ^rt'^rf^ wf? «>& 


c»rc«['®* I c=T»itf f¥ 

®ft^^l. ^tc'aisfir 

^91 9rt9i*- 

a fjf ^ivs «r®^f5a ^if« 

f^n** I »f5r '58« «r'o^{5c'5 9ft9i 
«I«»»C91 C^t^T f%sf1 '8lt*lt?I 

CJfl I ^t?1 

CTA 102 C^^t3 «r®?i5w 

c^'sts f^c!r (iitrc^i srr'f? 

g;!^® I liil «rjr«r *rt?i^ 

'Sft’TC^ I 

'2j'3<'®f9l? ^Tf« *rfl=ir®'^ 

’fSt’Tf? (f«\pjllt5) 'srWil 
>4^15 ^c®! 5if^- 

^fl^rslp 5ri«p ^t*(tiw<f 

^csc? I ’TNta*r'®: *rfaa®'sf ®ta^1- 

«ia^ta ^aaKaa f^ca i 
ca^ta 'Sr^a-Qf^a c^c®« af? 
'«rfC9!ta nfaa^'if-ff^caa ^tsjar^ta 
firf«’!Ff^® a^ca atca?, ®t?j9i ?K *i^a®^3r 
afTei at'f faf^Faaatft «i^-fl5a «ft^ta 
fafa «Fai ^Tsa i aai afa^, ca^ta -^r^a ?K 
faff am nfaa^'a ft*! > a^caa a^; 
?®at* cfar catf acf®atCf ®ac«ra ’jkat-r 
(ill jfaa^^a acail w ♦f’dS 
far® i^ra i 'aftcsita ca?frf ( » x ^ • c^r fa/ 
cal ftaral ar^fBP nf®ran ara 
faca caai atca, «r®a{3a ^tfla 
cafa > «ftratf-agraa rail ar® *ftra 
ai I a^®at^ «far an« «r®ai5a at*f 
«t\»ffBa ^ratnfa ^tfta aitw > nti^f 
(« i!rxi»»»’ .c»Tfa) wa'i fa I 
^^atca ’a®% <al ca,^gTfaft«^ntataa 


«rtftca ffr»!t*rtr’T'rfa a® ?ra atfraj 
a?®at^ catf®f®®'® caa^r ^rsia frar^a 
cftatata®^ p «rfr»i c^tl ?j|ffa vfs 
«ir® arr®tftf®lral caai carai ca fai 
atf -'aaa caai atf, >41 ntaa®*! > ^trsitf- 
aia ffc^a'l ^i^c*! ^?lS® f «ai Cfa 
«ia«ai ca m® «ira^tfs ?a 
carf «rta® 'artcai ftrga «[^raa ^aata 
> aga ara ®ra c*tVatr®i; ^®raa 
«if aaa faaa atra, «iaai5 ®aa ^ara 
atfrg} ’si<t^ afaa®'a «itrat ^Hratsa 
fr®i ai I ®r®a aaa c«fTtf®a afa- 
a®"a cfatr«f, ®aa ®f cataaftra 'srtrai 
a®ll ^aa «!f®apa far® atra, a®raa 
'at^t'atl^ 'atfta ®®|f carf citl f'«ai 
«rratafa i faatai «fa ai's fir®alSr® 
(ill ^w®a 'affta 'atratf-aga ara ^rsra 
frarfa'®° i 'sia^i ^1 ^Bs^ata araj «iraf 
atal «3ft^, ff ® f ra f IB ftar*! ci^)t^fa«f^fai 
afata aata®a ftatftfl atfr® cbIi 
f raa i ®| 4arf faatata ^fe^lB feraarafai: 
‘As this ( ^B 6 ^ata ft^tftfl 'atf 1 ) 

would make 3C 273 even more remar¬ 
kable’. '=0 

® c®i cna a^f^l ?K raa ^tftraa 
fai i ^f ^nfa^®5 aai 'aaaaa f ral 
ca®ta nfaa®'raa %ta carf feaata'faif 
ca®ta«r®raa ca®ta faflaaft^t «ifalBa'8 
^aa'®a ^tfta faa^Ta*i f at car® atra i 

(ill ®fl ca®ta f^aiftff «ifa®faa 
cf\Pif ajtraa vaflB «raa ata« «itaai % 
fat® ntfa i ®fai ®tai ca, afl ca®ta 
f-^rf cfta «r®raa atf|f caritf® 'a®j® 
ca-^f aa ®a ftlfa^ ®tatf ca®ta®®a 
faffaaftCt lraf|a®faa a® ata nfi[«aff 



9 m ^ fm<t 




8 ^« 

f^af^ faF^ac*ia 5Ftc^^ n^ca i 

^I’Tt^ca carJtf^ ^*i m «{5 ^*( 
ca«ta®8|Jf i^tca mK 
mf{ 

a^aca i ^flc^a ^tta ^ata >i«taat 

■^a I fif'scaa aft^ aa^’Fi «[<K ^tca 
^•^tcfa =ac^ ^g«ta nfaa^'a a^c^, 
^1 caca a»ii ata ^-facata*! f<p ai i 
' 6(^65 fif^sac^ csai ata i «f^a afa 
^5? ^a. ^la ^laai JT^csrl at^a^ 
cantf^a 4^15 ata 'sitcata ^la fac^ 
atarai i aeta a^taa faf^a^a^tal ^CPia§a'®f^a 
5ft<afat caa ^aata ^ata 'sitatcaa 
sftai I '5itafa at%<F c«fjtf« '«If!^af^ra^ cat^ 
"sitnt^ c'^jtf^ ^a^ ca cas’lfaaf ait^rtcali 
aw cai& c«rJtf«a ^sta" ack?, 'sta 
atcaa fena fa^a^a i cat^ '«[tnt^ c^ritf^ 
taa'taa jpai >fsa, ^«aK 4caw '<ataai 
ca^ta •sf'safBa ca^ta faf^aa 
«i«^C9ia 4a'fB Jj'gtaj '»iaa c^\fi^ ajt>r cnca 
atf^i 

(iiaa catafi cac® ntca, CTA 

102 fe*fat«ff^ar ca^ta '2f«af5a ca^ta nfa- 
a'^ca c^a >TWCi?a ^raasH aca cnc^ i ’«*«->aa 
c?3rat?t atc’i a^f ca^ta cwitf^fa? f^. fa. 
c^U^^tfa^ff *• fa |5 01 isf^aiSa ca^ta 
afaa^'a afta i** f?i:aa a« aca fac^ft 
ascaf^taai «itata >••• ca’tl/ca 

?f»at? 4^®al6 oil faca 

4I«a{Sa ca'^ta faf^aa^taf '8ia»at6a ^la^a 
c^\fnaf ajta eliaa •••>" aca fail-t a^ac^ i 
faalfa^ oil -aaa c^\fa^ ajta oia^ 5 jf« 
afiia^^a cac^ «ftft aca^w aatafa «rt^ta— 
oil ^1 cataf «r®af5a ^acaa ca ^ai 


asi^fa. ^itcat^-aiaat'eal ata, ^ 

ataa ^f^ «tam ^ fa^’f) 

^aa«f<ta. 'Bitcat^-aaa ^caaFi aa«a 
a^a I oil 5I ^taa atai ^taftcasja ^^ta 
'Bitatal atai ^tca ajtaii a^aata 4ata 
c^cacaa 1 'sca fa;»rc*aca aitaita 
«rt^jaFi8| ^f^ataita f f^a 1 ^®ta^:| 

a^itfa oia^ aca*! catcatfa|F? ^w'a 
nfaa«"taa ^:ajac=aa ^tcatn ^lataai** 
oil fif^alUa niarai aflaai >f^aa afca^ 
(oiaa faf catc»itfatf% aja^^ a’^tc?'«) 
oTai 01 a cata aaa ca^ta *ffaa^1:aa 
af?"f *fta fa I ^ca a«t^fa oia^ acacia 
caa®'^^ catcfitfa|t% 'Sfa^r c^jtf®ca''^tcaa 
faatata ataa aaa nfca'ata oia^ 

•ftca Pt l8oi fif®al5 *ffaa®^a t5 
3i*2£lf®| aiaci i '»ia’9| oia ’fca oiaa*® 
acal «rata '8itc>r fa. ata ^c?r oil «t®al§a 
ca®ta afaa^'a 5i"*1c# fafafe®tca fa| 
a^ii 3^a fa 1 

faa oil ca ^ta?tc®ja "si^ta, ®tta oi^J 
^flcata cata caai cat® atca; 
^<ta asic® 5t^ «itaai a fasten cataWcaa 
c^fcai ata^i ^f® «rcatcaa atat<i ’i"at^ 
ca ac*«rcE[a atai lf«r® flcafl*ita, oiatca'Q 
®tal atai n?ca 1 •fla’f ^taata ataa. y* 

fif/ca a"atca « fa «f®caa ca®ta- 
^g®ta a® f®a aaca ca 8»% ^a^f% aclca» 
®ta afaa^'a aM afl aK afaa^'a ata 
'bi<K a^caa »ia^aj ?a, ®taca 
a<f^c® ^-facHtacaa "^aF^cTa ^tatcaa 
atfcaca «r®al8a ^aa at<a acaa faf^aa 
^twta-aaa w ata»i laa 

ft?tw ^twta-aaai oiatca 

o f»i an«-oia ca^ ^if®a ®ajca 





c^t=r ?f*( <?{\ I 

«r<5^i5a c^iiciir ^tftt'^rrs n^ 

^Cn’Ptf« =f*f 'A^K <il^ 

»fl?r ?’frc^rt'« '«i5?r 

I JTt^? 

c^t?t>[tii®% <2fc^rt^T =n I 

^jfi - 2 r 3 ^ 9 f ^5 '«rt^t 9 '« 

c8fjtf®f^^tc»ia ‘iic^rc^ 

c^^til Cifc? I 

fnlB »fifi 

5(89 ^ffCnf^F^f ^jJT 

f?^ofSj *rf99'^sr C9 cfN 

'iif9C9»j c"^Prviii *ft'e^i 5»jf5^ii«i C991- 
9^?f *lt5f “!^f99t9 '«[9 'S 

fn fsf^n^r 'Bf9 C9f®'Q Sitlk^lCHil’’ 

>itai f^c<-r ^c9i 
'BI9 C^ 3T^^1 

cn^tCH ‘Out to 1557 wavelen¬ 
gths vii^N mm 9jtw Out to 61.100 
wavelengths’ c*^fjl^ 9J5f^® 1^^ 

•ill W*! 9T9«ftCsl 4t9 51*1^ C9^t9 
C^t^t^fB ?C9 f5fi:9f^9ll 

9Jt»r ^’fIB f9^< 51^9 SIC9J ’r*l»t9- 
*lt^ ^£91« 91'? f?»rtC9 5tc*f9 i’-i] 'Oitcf I 
5T9tR9 f9’95^9— ill C9®t9 (2fS9'5jf^9 5^9 
1«t^£"f9 '«tf9^ «r®9| 9£9T ^tnt^- 

iicjf ?c9£^ I 9m*r9 ill in 

+ «IS19tn|B »IS<^: ill C9, ^jj 
ilfiB 95? CW^9 9C9T ill *rf99«''i?'9fn 
9lci I ^9« 9f? ?"ntci «ltcnt9 will 
w «r9S£99 19J cm^ iitn nix^, 
^t^cn ^ C9«t9 ill ^^9C®1 991 

*1?C9 !n I 


*lt 5 ? il 9 ^ l?ll ( ^ 9*1 ) ilfR 

9J9|t9 =FC9 C9 599 ’f9t»Tfi ^t^t9 *rt«9l 

cntl, ^r99tf9 ait^ i|9^ *tt9t9"'’ 

^f£99 <2tr«f!?f9lt^l9 ilflBt^ 9« ^1- 
ntcn'V in 9itnt9'n'^9 liB '«i*n9 
9cn i|9{B 9Jt9jt9 «I^t9 9f£9n9 I 
'«rN"r 1 IB 9 IIC9T 4t9 f%cni*fttn"c^9 

I iic99 9C9r c9fB9 9jtn 9« flcni- 
cnlBt^l (fH 9cn nnt^ ^91 
?£9£«{, '5r*r9lB c9C9f p ’ntcni fsT^f® ?£«? ni 
9ncnl 5£ni C9^f9 vgf^c^? ui| f^cnn 
^n!B9 5F91 15 '®1F9^< I cn 9^91 9t9F , 
«rt9t£99 5 ^ 91 , fen^tn'f^’F £99519 
«r«9'9fn9 in 91 fn9C99 C9\f99f ^t¥t9 
5F^|f ■i!9^ ^fsrf9® nt«ff9n C9'$t9 «r«9®fn9 
9® c^t5( fenntn'Ri^ C9®t9 «r'59«fn 

^ 199(89 99 t 9 tC 99 mw 9ltn'5tC< 99Jtn 
C9®t9 il’Btr?r>Tr9C^9 9t99t9 49^ ar£®n 
9TtCl 9tfl^ C9f®« '8lJtc|t9f9 Cn9£9l?|9 
C®t 9 t^n 9 , f9Cn il 9 ^ f^C99 ’s» 4 -ti|<l C9 il 9 V 
^9 9tCn9 9't«f{B §C«t9£9tni l'®’’’ 99ltn C9®t9 
il’Bt^nC9C^9 b-9 C9®t9 |C99'9 ( ilt^ 

't • 8 • • • ^9«fh<j C9n ntli:99 

91911 9?91 ?C9f|n ) il9^ mm 9JtCf9 
9t#->, 9«* C9®t9 5C99'C*I9 9t91 ^899 

c9ni/cn ^"9tc? §55 f9£9i9it "rt%5- 

n"njr 9jf®<F99 nr99tn^ 9£i9 ’tWwt 
^^ f«fn f9c-f9 C9®t9 495199 

4 f<Ft 9 f 99 l 9 *r =?C 9 £ 19 l 4 ® 9 ' 0 rn ICni 

'ifjfb-s, 'afn^io, o fn '3f5fv98« 

49^ vs f>f «b-. ; ^r9 9C9J 499|B itH 
n99ifnl §n9t’Ff^i C9^t9 49591 nilB 
ii9^ 49 9j9i?t9 n"nc# 4rf®fn 
4tcnt69l ^C9C19l « fn n'S f9 49^ 





vs fjf vair. >r^ ^Jt*rc»l^ 

c^'ti JT*it?r -iiiii frirci^f 

I ^iS 

( ’f»lfl 5f1 *ft«!ltl ) 

C^«^iF*r ajflfj ^?|1 ?itn I 

c^ ^fitwt’i c*r«n 

%7lft»!, ^t?f l5c« <ft5t8 '2f'S^ 

cwf^c?!:^ I 

ifl? «i<, fitf^ls ^8^^ c*ini/c»r 

^rjf ••i* «ft# ftfil =T1 o9^tf«f¥ 
«i^-f cvrr^ I vsiw «r<, 'el ^ c^cf 

cN’fi/c^T £r<swf^^ 'srtets 
'a}C*t9ftf« f^H 81^ 


^Jt'ata’isT, ^51 ecu, *ft*it?f, 

'3 ^i'3-vii?i Btcn^f 

«ft? ^•‘' j>«»* CK’IVC’T 

Btcns ^8“ «f*ltr*(^ 

I fH'384 'Q vs ^b-. 

—V4l| fifv5=T f«5il8jl «rc«l^f5?l c^pcail vfll ^1 

^**ltlf 81^ '»ltft?l (d) ^’*ftapc»l !i«"'<d 
<81". d<'3«*";-^•", d<8^'' e «'<d 
<>b', d<^8'| ^It^, 'SfWfW 

nte^l cnc^, ^twii ^\nU*l 

c^paf? c^^rt^r 

ft(%ii*i, c^*isi—^rc9\l 

few. I* 'Bitr»it«F-^iic?i? 

(Optical continuum) ffgit 
I**" 


I ^*1 m 3T^<m 

•fl^lB »!^ ^®i. «<ftpr tK 

^«^nif It 5t?i*rtw '"ftrts 

tcft »i^ 

’»jtc*ra ^f?i« 81^ <4i^|g «it8i ?ic«f 

w'sfii w*r3 §«.>T ^8r«i vsi^rftsil i**' 

siCSf ?lt«rc« Ctt7lt»ltil'»f^?I 

nk vflfs vii^ig jftai, 

c^ct vflffg fvf Jitar »iT'Q!ii 

JT®^ I '5if>rc»i 'flc?9 f^cf vfl^Tire ij?8i 
vs^-f^V5# I 

ctrtt>Tt3 4tfB 

5s»i 5Jit 4^^ v4il 5*icf?r «fnl 

C^N ^t5 

c^ii % cw^ «(^c"i ^C9if|, «rt?r • 

f^p63®tc^ V- '5jtc8itt-^iicti« 

CV(?:t vil^^ r^’^ic?9 st^f 

vill Rstl 

ft «IS?®5| «t1t C’^fCt I 

CttsWilljfSl ft 

c’ll «t>Ti:«r «(t>n ^tt i vfll 'sr^rct 
^W®", *(ttct vfl’^N r-fw^ ^ « tear’ll* *-43 
tt*^ ?fB fec^^rc^t’TJ I « fH ^^'3 4'53|5 
f^p5^^tC3 I vilC® ^IB ^n^®ttf3 «r^-f 
4ft3 iu'*" 'S13 'Bft# ^t3l I «il3 

'8R?>^n 3®iB| ?M ^^11 '«IIt®f3t 
381C^Jf, -s f5f ^ivs f?[ fifv3^|S?i C’FCW ^jf^tS*! 
C3«rt3^3 f3®t3-Jits(|5 effect? t[jt«r»t 

'sit'e^tfl '«frt«ri9i3 ’rc«p nfii- 

I 45 ^<-fir^fB ••^" «13 

^iB 3tai 


t tK ( ifM «lf3f5?lt^1-?»tt ) f3ft3C^ 
4«ttW 1®*^ 


OTC^tll CJini/C*T f^tet 'SlJtWST, ^T^Ittl^ 



J wjt? 8^« 


Brr§»i ?jttTj C^Jl^'Q 

5’»T*r^ *rt«fi ^c«f, 

f^C»l c^^lc^ 

c«(tf^ t ’Tf?e 'Bjsrar 
), (PTtf^l <4^^ C3F5t?*'® 

I c^ ^1, <4^ c^t? 

C^tJI ^rfflFCSI ^ ^ 

^Uf ^tS«l ^ I CJT c?t^, 
^iwi ^mfsT •’8' 

«fjf vsb'» C^^t? 

>2^3^15? cvR'6 'of?! aj^rcji? w 

^ cnrf I ^f?'« '^sij o fjT ^v>s fir 4r^?l8 
i4<r '2f^^ '®rc^^^ ^15, '3^ ‘iicflj'caf 
«!i^ c^, Jir? (jif 

»riiT ^f5*r '® f% '884-4 <4^ *f?t*r?r 

’rijT^:«T'6 4ft^r^ *rtc9, <43 c^c^ 
m\ «fif ^i:)-4? CTO t^fwl f^f ^911 
3(5 I 

C5^t5 «f®5'Sf9T5 5lf« ^t9[*rta[t5 
^5t5 C5 V«<f1 5911 9t5i:f. 'BlWrSil 

^41 f55l‘5«l 5f55t5 5jNtt5 *I?t51!l 

^1 y55 'BTtff i45'|5 TO1 

14^ C5, 4r®5'®^ C5C«F C5 f5f^5*| 'art^TC^. 

^ ^tTO X^ 5ft5rtC55 §*rnc-r5 5t?1 
?rlS« «f5!5 I '5rt«5t5 

^rtTC9i9 jfcef C55t5^5r r5^t?r- 

5tl3f5 *rf5^1:5 C>T 5f^1 ?C«f I 

»it»i '«r*riT5i| c^ f^cufsi JTt5t5«i 
▼191 ^Cf, TO <4^ *f5 C5f^PlV 

5rt»r (-‘V' 515 5rt^) 45 ^ ?t59i 

•aiSf^® ?5T 4f^5«f9l5 3(51 Jfft <»((▼! 5 

C5I ▼fli C5:'® *rtc5i 8f»r ^i-sft, vs fir 
519, ^f^ 584 '« «ftr vsb-# 4r'35fif5r5 


»r5t*rft 5rt^t5 «t?c»i Wf 5«<rtTO; 

‘•ftc’T'V, <'858 ntPT'^, <58. 
*ftc<5f ▼ >8'8 X *rtC>f'5F I 

5rt9l5taft5 <4^ 3(5 4r«r55 CVCaf 

*(ft5^'5 c5:¥ «rt« *r5t>rf5r 

^55 ^»(t5 3rc«r 4*15 5tt55 C^t5 ▼tSft^T 
5iti:w 519i?r!^t51 

’rt5t5t5j C515t5 «r®5«^5 5(55(15 

ft5^9Pt5 3rc9F JTcqF 45'i5 ftcl^ 5f"9ttW 
^tc?5 ^fcnft'f C515t5 *rftf5« 

TO I '8lt5'« 5r?t^ ▼'MtCT 4^ 5t5 
•sf?*! ▼r? C5^t5 5*ft^ (Log S—Log V, s- 
iPtW 53(5, V = 3F*^t?) ’tC? C'5t9rl ^1 
^3[5t5 « OH 5Ttf®5ft91'®f915 TO ▼C55'f8 
f55 C5<n 5J^^ 4^ 55U*t5 5<t^ fitt5"t:| 
5rr5f^5 I >rt5t55'®: 4t 5<t^ 4(|f|B ftw 
f3f55t5!»fl 5^ CTO >8.. 45. f^./C3T 
5^^!^? 5rTO 4^ f555 S «• v"^, TO <, 
5<f^ 5J5C^5 5t5 ftf®! «T«5 '5r?5tft f«f, 
TO 4^ f5f^'®t5 555 53ff5 I 'S*! 5t5 •'1«» 
45^ pfts ‘'is I*® 

-r'3^51 b4 <515 C55®t5 TO5^ ftff 4^ 
55C55 5591 ft5^55 5C5I 5C? 5l | Log S-Log 
V C5C55 5iy®1 C¥t5 C^t5 55C5 feliP ▼"5tCT 

3PtCW5 TO’l'TO ^5tf55J^ ftftf3 TO I 
3(^5^: 4| 5^51 f5ftf555ft?i TO5'5t?t5n 
^C5^53f^f55 5fl'5JC55 5C«f TO51 

f rC55 5C^ ^<5* I 4^ 5^51 

5T<f<. 43C55 5<t^C^ 5*fg ▼"5fCf5 ^ITO 
•^t^-^^’-45 3rcf 'ds^nj ^Nty 

'ar^t^ C5t^ C5fift5f 5(tf tC55 C5Ft5 5*# C5r¥ 
5tTO, 5C5 55 ^nr 555 

5t?t55 ^C5^|5«f9l5 555 TOtr 5rf«<?5 

▼C5 5t5, C5^ 555TO ▼-ftc-rt5lt 45 mn 

^ jpf^ TOftf® 



8^8 


[%-f 


•nil's 


*ftf I 4?! ^tu*i 'fl« v:^ 
ntc? C^, (PT C9fC(3 ' 2 r®il 5 I 8 ^331 

f^pfl 5r*il51 ’5‘rr^- 

‘il^TTW'S 'ST'SC^H ^f«r^ I f^s 

’IW’F ^f%*' >i:8p 

«(<8C5H *t?*l C^'StS «9^|5 ’l"^# 

€t^t^ ^:iicf5{ I TfK f«j«tcsi 
‘^t*lt?f ®tft«SlfJ|’-tfliJ 
«ft5f}53 6 »ic® *ttc« I 

C^'t-f «lti: 8 [ ifjt& 

«ff® I vfll f^ist? <4«fJf'e I 

’j'eif® c®-^® ft'??«'"•** lilf 

caf^^u c'i®tw ar®c?« «ff« 'sfl’ltt?? 

'«it?^*i ?ciicf5i I iii?ii 

nc'? ^ii I c^i*t ?"*itt? 
'flWa 3Pt^ ?t^C® ?C? CW9 I 

%5^\ >rt«jt?i*i®: «••• csiniM c^z^ 

i<t% »ft*lt^?il^‘l (# 

c'q ®tf^? s't^r, 

4t®a aai »ta > 11 * 1 ® iit®lB (c?apata*^, 
’«»«9 ) I ;?taat« at^f^a na^«Pta ca 

»ra facna aacia «f®i:aa ?ai ?ai 
?caff®i, c»t'®^ aacaa 4 ®? 1 ataata 
«t^f®a ntaaai'®’^ ca^? ara c®^ ® 
ft®? iitwtfB® ^I'l® a<t^ t 5 
c?\Pi? ^t?tafafal 4r®a'®Pia ca'c®® 
can atca 1 

^nata'f®? ca®ta 4 t®a«f 9 | ®ta?ta 
a® caac® f«a 1 a a®ta®:t <ii'sf«ic? ®tatcaa 
ac»i iitaj ?ai acafa*! 'oa^ 
®tt aataaca <acaa 9 i®fta ai ^fftatacataj 


‘ 4 ata caHa’ "^tca f? n, ca 
acatfs® ^^a^ta acacai c^a?t'a '» fa 
aio fa «r®alBa catfetaiB®tca ±*’»»a4 
cai?^/aia aca fac^i ®cacaa 1 ^® 
4 ata caHa 'Bisiatft 'sfa an« «t®aiS 
'«itatcaa jftatfaata ■&? atica ataata 
?ai I ® fa fa"-aa ca®ta ^^caa 
••^" <8ia '^\4 c?\fa? aita ca '3^* 
facatatca'*? lacaa tfa® ?caif, ®tc® '«a 
fifata caHa - •’••^^Vai^a ^fs® i*'® 
(flata«> c^tatataufac? c?ai cn:i^—(') 
ata^ ^ait^caa '^ifsa. (^) ?*^tc® a<t^- 

^591?‘?t^'8i?’-‘aa 'aa\ ('®) ®ttaa 

«;®j® ?a c?\fa? 'sit^tcaa'’*^'^’ ^tatcaa 
f®f®c® I* 'Bfjtata stC'QW c?tatata 
aat'^ ?aata ?tc^ ajt^® at?t?t^a 
c?t 5 tata c^aata 'sit?® aai ?[tfaata 
?ia%9ia I catB «ita f?g^ aa, c?tatata®f*i 
'8i®Tfa? afaatca 'sff®ca®^ 'sitcai faf?aa 
?ca ac9i <0 ^9it® caata.$ ‘aa^ 4^ 
a^tc® a®T f^a 'aat®tra? ftat® ®ta?ta 
a® c'^Jtr®as^t? iitfafta ?at 1'®*'® 'fl?^ 
acetate® ®aaf^ac^a 

«i?C9i 'a?lB laa^ «&••-«••• '«nt^'#a 

®afh<Tma ('a^ fs® aw 
•tt®!Bc? 4 ?^ afaca fat® ^ca) «fta 
(ii?lB 'aitwt?f5® 'sr^a ?ai ?a 1 ca«!^ 


* ata atat® ^ca '» fa ®tf»i?ta ca 
^fa?t^*a aw? ?a ca®ta c?\fa? iTt?tcaa 
fir®a at®ai tacafia, ®tcaa aat^ fea- 
at?f®? ca®ta «t®a faatta aai at'ptf i’* 

$ ?[ta ia?lB '«aM ajHta ca, ca 
«fa a feaat?f®? ca®ta 4®a^ atta 
a^at® fta, ’<***c® ca^tl aitata ^at® 
fca cat? 



] (3'5tir tc«nir tn^ ^irnfm «nnt? n* 


cm ^tc»itii 

c^ftstwi I a^t?r 

^51 »r^w*Tt«rr ?n •rc^ i 
4| *f;?i f^t’Tntm ^c»i 

sitsf ’Ffll 5C?if^®!, '«rt»Ti:9| ff« ’FSIfif'f 

^11 ?t«*i cwit^^f 

'Bftcsitw '81^1^ C«ftiltC9I1 
f?»[, c^t^l ^ff3*l 

C5j|, 

»Tt«r ^t’tC'S ntiic»ii 
5111 c^jtf^^'" *■'*’* cwitr«i*f*rt<- 

f5rBJtC5r?i «it<f >4 v|B F*i^2fif '5itf^?ts I 
(>), (i) 'Q ('s)->ii? coN 

^91 »rcw?^t3f5t c«fjtf^^ 
f^srl, cn^l cwta 

I 

f¥g c^W’Ttt? f^riFfii*! 'ic^cw. 
S?api3'« ^t«11 C’tC^ 1^^ 

'Sftfs JTtcwt- 

JiJt’ttsilS^ ^tfer9>ir5iw ®t: CBr. 

«inf. ?t<f5rii ?tn^*rtl5?r *rfic^? 

c’pW’Tt^ f%? 
®t: «rf^«f5fc^ fafBst^s 

c^rhiNN f% =11 5®^*! ? 

m c’F'rtWa 5i1 

II, fi'i it-i mi ctI I 

cvt^r cm 5ft^ 
ntll =11 I 

cm <1^ c»i»t-«f^«ti m =rtf^, *iC5i If 
<flfff ^itffiff m *fR-r cftf 


'5^f‘f«tcf ficTFlff^ ciiri^Pt^ ^titffftfl 
^rwi '»tt*Tftf ^c<«r ci'cai rtci f^w 
?K f tfi mi I 'll i^itffit 
ftfjcff ^^'' -firf^Rcf '^’iT ff"! 

•ffl I f9|1 ftf, C»I=Ft§ ^Itffltf 

'srtwi ‘flilB fenptitf flitffii-c»ic*Tf 
ftfi cin’i^ ic«! 4if5 ?t4 fffapftf 
I 

»TfjKf '8it*6c<f m—?lSciM 
cm?! ifK frr^Rf^f^ ffr^icaif fftfi 
»it«i ?rr«, c^«4^*rfcflf 

«ifc*itifP(i;, ^5^wjf 'Brf^fPi^' 

-(^t^ f^fff*l— 

citft>rtcff f f jH Jt« laci i 

^1 ftl Clt^F 

5{1 CI5f, 

I fim fig ^tc*T ftf 5111 CI51511, 
f^^t5C51f Wif 

cf «rt“ftf 5Tiff i«ti, ^1 wfe I 

^ 45(>Tr^cjpr*ftf®ftf '8rr9if5i 

c«if5'e ff^tf fSicfw— v:j«»o 3ftf4 
Cf^tf gem'll ftfi Citftftf If I 

ait ®f^ 8lt*TC«I *ltc^ 'apr 

^tPiitf cfstf ’r^it^ffcff 

aflf Clfft^Ttf 'Sltfifli Iff Cl 1^^ 
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g<llt"tt?9 45¥i5 

«rt*r?i’fti't^[ '4^ ^T^^tiS?! 

'bct«'« c^c^cs? «t%c?ii nc’f ^jtn^- 

’ft'«5t'6 

I 

ff^si ^ait-f? 'sit>r:?i 4?F{g ^311 <ii^ 
^cw >ft?tc^j c«t% 

I gait-rc^3 ^tsF 

I c’T ’I’Fsi c^tta ?aft>na 

ajtfa«sf^ ^ata wm 'flt 

»r"^t«fir ^aci> *ftca ^\, ^sifB ^tc?a 

C*T ^tcaf I 

^attl ca ’la ?f^*i 
aiaa 45915 ? aiac?, ^tc^ 

®tat9it^'s?tMa >it^taj C5f'«al 1 'S^ 
'9 4?^ a^'ttapC*! 8. '0 i« 

4Nta*i 4^af=f caNla a'SP nfa^ta ^pac^ 
ifla c’ataf 5fsia sitin 1 

ca ®tat9it^4ta}S ^Fal ^carai, 

catB atai 5 caca^ a^ta a^ afaatcaa 

^tar ^a «ita«ca'e 'ejiaaf I 

'flfS 'Q 4c^' >« « S' I 

=*f|9i ®tat9itt3ftcaa 5s^<f^n 1 ^a 
fa^ta-ajas fta l^fac^a 1 

^91 5t^ a^atas caatca 4ta 

%•• aaw^fa^fa ar^a^a 4tat«fa ?t«1, 
a^a I^fa^j5a m9 catfca 4iat4a fa 
at<a a« aaia^fa)»ta aa* 1 

ff^a ?ajtna aa(5 cat^a faatata atc-r 


atai fa 1 cat^a cwf cata? a's* cka fata 4 ^ 
acaa aar fata 5 ia»tf^^ a^ta ^srita ^1 
caT^a cacfa ataj f^faia '^tai fa I 
4 f^ata cat^ ca'taai’r ^affa? aaai cata 
^a ai I ^ta 4 taaf'®f^ at 9 ia atfttar 
cat^a cacfa a^s^atl^ at^a at 4 aal 5 a 
catnataa aat^ fa 1 

^'S'atcl ft^ta ft 4 ta cat^ atafaa^tta 
aataa ataia atftaj fata cat^i^a? fta 
atta?, 'Bftata ffga^aja cafTltf 
ataa §aa fa^ ata atat^ fa 1 

aftatt caia at'eai 4 alB ^atart^ 4 ?t< 
a^f« fataaa aai ftatf oia^ atfaa 
faasla'lai m ata fttacfa fafaatatt^ ( 
'»ftfat«ftata catst^ata ®t: 

iiitp fafaattaa aftta ataaaa aai 
ftatf I 

^ata*(ta ataaata atfaa fawra**ta 
ata 4 atat^ 1 4 ^aa<» at at^a 

naK«fa aftaH caca af«« fai 
<jfaa\t^ 2 it 4 ca cata nat«f ^taai ta^fa 
'sifaa^a 4 T^a 1 aa ca aar«f fata caH- 
ara^ ^aai ^ta '»i^afataa fc^ 

nttai attaf^ cah^nt'^a fai 

ffaa nt'aai cat^ atta «fcata 1 

a^a aaKl5 catfi, aitajcaftata 
« aataa a^fa4c*i 4«® ^taaa ajta^ca- 
ftata ataatl® I 





®t: ?F»r '«r?il 

«IVl C*l'^t?5 '^-il*TNsi I 

f^astH « *l?tft“r 
c^aflSa nfast^isfl i 

aitc’r a»ta« f^sfarsr I 

4 m '«rK*if?^t3 ®t: 

'« ®t: 5*1^ 45Fi:^tcn 

^ta? 4^^ ®t: 

4^t#t ’Tmni i 

jr^-src? 

«r^ta '«ircf, ®t: c?T«*f>rsft« '« 

®t: 5^9! ®t?[ f^w«i 

4^ »i*i^ 

csc«r nft’i'i 

4| ^51 ’T?5f '®*l 

cf«tt? I c^, ns^^Fti c?<(i 

cnm, f^astc^l? "ft^l 

4^ Sftaft® 4^ r^!c-ijf 

'sitc^ I 

^c»nr 'stl^rt^r »rwt«f 

f«5f afJi ntf«Fii 4*1=1 4^fB 

*nft«r ^cacf=(, arcaja >j«ri 

?« ntca i 4l5 

?afST i^t^a 4=^13 ’taK I 'etiatnatfif® 
a 51^81 ’f^aFtaa' catena ^ta*! ar^i, cn^ 
n< catn f^ataca 4^ naMl5 fae-ta 'sa*?- 
^ ^fa«Fl ^v\ ^ata i fatna ^ea §a^^9i 
can'Qfnc'® 4{5 affcar sitntai a^taa, caai 
cncf, 4^ na m ^t^atnatfn^ 'Bfen^ 
ajtfaa ^ nim aifa«ai nt% af9f i sftl^f, 
a^« 'Scania ^®fa a*ae® ca na atntafna* 


naK aiH^'stca aya^® nea «atc^. 4^ aara 
aft^a natnl5 ®ttaa^ afsiain i 

(2t*f*icaf asyWtaiar 

^'S'atcl Vi8 ara aaiaa^ enteaa 
4 =fI 8 anc^ n® aa aiia aca atai ’i"nc^ 
afdta faajsca ataafa a'cn cam cnew, 
4caa acaj ^n^atn fac-ta®tca stn 
cncac^ I ^iti^-^catatft jFta fafe^ae^ 
4^ nfa^tsiai afcaffmi 

^tcaa ca caeai ft®i, 

'Q 'siKartila *taKa^ai 4a^ ®tr® 
^t«a Bfaa nfaata ^a i «it^a a?ta, -i®* 
nfta 'e c^^-nrt^ 4t '«rr?f<f ^(fna^ta 
% ai I ^fiS sjcaa nfaac'^ ®tcaa atii- 
c«tni ^a caaai ^cacig 4a^ atacaa 
nfaat^ casal ?cae^ at’ftfaa '« i 

'8f5Tca* afan^i^ 

'oitcafaata afa'*! ^vitfacTtfiata ^^satl 
aa^tcaa fecaifcn a?c<ffa afataf siaa^®* 
^aata ca aftaafatiS ^ca, ®le® 
caaaaftft a^catfn«i ^acaai 

4f5 nca 4raaca ’jfaata ^taatai 
4a^ ^raatata «rr® faa c^tl8 
njt»ia a’jcafa siai^ ^ca nt^a 

apc9i nfaa® aai ^ca i fa^ai ar®! ^^ntaa 
wt^t« ^ asraatata < 2 rga nfaatw fa^jvaf«« 
fe«.ntaa a^ai ?fca i astaatata «rcataf^a 
^^rvaf^ ^18 faajt^caa atftcaj ^aataa 
?ai nea i 

afti?tcnj njni1 

f^a c^cai acatnijs* faijival^ 
^tcatn • «a ca at^ai car® 





S'd* 




¥c«c^=i I 5^t<? c^zw cnc»i 

»r*i9 

C^!^ Wtfntf 5lf«rtC« 

I to ?C5 

'art? ^rt^rt^t? «fnN? j|i, 

ifcwt^r =pc? c?t?rt? cTc«f? ?t<? 
^ ^t^fS nt?*i ^?i ^tc? I 
'^h C? 'aitcw, 'Sts 

'Bt’t’ftf?'® ^C? I 

f»n9^ cwtstirt^ f%itsr«t?jfft 
ttc^i 

fi'31? c*rt9r!it? ?j??tw? 4¥ -st^t? 

'^s? srfl&c^? stcfft^l sitf^? ^^atcl 
?f?l ?C9C^ I 4? nc’f 'stn 
5???t? •fl'fiS ’?'f 's 

««ttc^ I fsffnc??*it? ^z^ 
»i^ c?, cfc^? fe'atn to®i 

31*1^11 5tc*ftst? 

4^13 ctt^ ?cw ?t?1 

fsi?fai'5 ^ I ?al8 pr«? ?c¥5 jh«p 
» f^»iir ^tc^i ‘fltfc’f 5rt^tiff?i5 5f:irt?i 
ftti? fjjf?! «rc?taf? «i5;*rtc? ft^fai's 
^c? <tn?^ I 


^t?l ’Tl'Sirs^ f5fV«.>I1-*f?if« 

's ^tc»its?l >9^z^ *rtc?ir I ^>f5 ^t^T’tt^M 
'^^"T f^C?Cl I >1? ?t>r- 

♦ftStCSI? r5fV«k>TC<|f?l ‘C^f»l-C«lf5t? 

*Ttf^c>r’ f?f3|s ?c? ^tc^itssri 5F??t? *i?? 

^t? c&n I c&fSic’Ptc? 

stlt^l ¥?C9\| cfe*f c?^®1c? 
artc^ft^^l c-tt?1 ?t? I 

aitc§?r ® ^1 f»ft^ C'2trl&5f>r?gi ’•rt® 

NtC^? «>t? C€ftl5?>!??f ?t® 4^8 
?r??t? ^t??tJ?i f^^ta? ^z9 ^^?t| ’TSft? 
«ik^f??t? c?^?^ttT c’Pc^i? Prsif^cf? 
Prsp^ «r«t? I ^ ?ac*i? ‘ta^’Ptsifiaf 
a^ta^rtirt? ^8 i^^r? *(c?r «• *itC5? '9?i 
^®ra fca I as'sftcir ^r:*{Rift? ‘flflS 

c^t^ ^ta?Nt? '9^1 I <4^ 

m 's affta -a^ta *(t:aj ^tc^ -fssal i« 
®t«t c^rriSa, ®tft^i artc’^ta nc’p ^»fftat 
aisrt^ at®a §‘T^a‘i Jia^ srtai «rfta 
I ^^’Pta faa*c'^ ’t^*rtc>ia ^t^- 
^rfafjratcf ^sitfa^ta c^rsai 
^cat^i 'Jt aawa artas vaafiS ^taatai 
cft=r atrl ^tn^r ^aata ^Z9 

atc^c^ a(< aataf '^at ^cacf i 


c^ftoptcst 'st'S't? '8 5tt>r twar 

^'jpanla wt'S'ta « at7*i'ai 'a? 

a^a -s ^faat^aaf ’tasf®!® c^aw-fawtcaa 
c^ra a^a a^a '^-atnf^a aF^ai 'aft® ;a»s 
sftac® nttaa i ^aa^isr #tcaa f^g 

ai^faai C5tn ^ac® ^a ai i >a^lB 
cTtcaaaaa ®tatai ^ac»it ^caili ®t^5»i^ 


atfSc® c^ aftatl^tcaf, ®tai ntgc^ 4cal- 
Bfa“1a at^cltcsfa ’laaatcfa ajtntw ctfia 
a^tc-^ 'aitac® ntca i *Ttatai5tca stal c^c® 
>tta gf^ca ’itfc^ at^i^tcsra csftnta i ^atfSa 
<at atfaartai Tf? c^ta naif^i® "at^t- 
fa^aJtca ’ttg*tt*rti:¥ at^i$ttaf=( c«ftntc® 
•rtca. ®tfc»r Jjta aja^ta ataa ¥to <tas 





Sfol I ^f5-| 1F[< ( JTmn 

oiJjf^ ^11^ 

*\%h^ I 

®tn sit^lltCBrST- 
«?)tc*itf^iii «rat«f 

^1 ^ C<«fCf 8 ?ftl5a ^t5 5l?I ^t?t- 
5 |i|B? »ic«r ’^rt I i{ti5? «iw^ 4*|t5 

»ih[ ‘flc^ c^fsf fipf^ ??rIII I 
Jiw c«i c^ftsf 5Tst^=n jfi i 

^tl8?i jir<fT c^ H\z^, ^u\ ^ttsii- 
f^5tc^ nfijl's ^t?r, ^zw 

*itf5 *rfif^tc*i ’ra*r <rt^i i 
n’l? C^t^ ?Ft5F 3I1-^fsFf 

'^tc^; mm- 

^jtwtf^fi ^rcfltn ^t5C9i ®i 15 


*<rtc^ ^^^^•^ *rfi «t*i^taii firtf 8»’ ?t: jji 
VI I VI '*1^^ 

'srg? *if«Trc*i s»t^c|fe I c>fl 

’Pim^ ’tt^*ft«it« *fc^ «r?tafjr 
c^i^i *ii«tc^ '^zm *rt« 

WtCTtfH?t*l '5i1 

c«tr^ ^t«f *ft«?j I 

^jtc»itrsrai ('aF^«*i?K) 
titles? ’Tt^tt<II >lti3c^ filfHa C^'QKl ’?t5 I 

jjtfe «tr«r» 

JltJ^tC^J iSf^? 'BlJttSltfillll 
*itf5c^ ’frt I ^PC«1 V ?![ I 

^ C*l^ ^1 ^ '2ft? > 

•rtfec'a? ?i5 ??5 V ’tc? I '9>i ?i »ftfl 
c? *i? cltw^ ^r??55r 
2ri:?faf5f, (flc*® ’ftc’f 5(1 

^z^ ?j? «rcj(?f ?f5( y*-1 


C«f’^ G»fC?r G5(r?F G5i!l-^t?t?Jt2t»rt«r 
?tf I ai^ 2t^Hift—>/b''9, Sft^^qi; 

^f9i^t«1-81 ; ^»IJ—il^ Vf^jfl I 

f?f«? C»ltC?9 ?tc«? C9l?t? ?1 
??*i <(t:?fi ^^t?«Fw? 

^^5(1 cw c»i«rcf? f^<? ?t? 

f^*il, 'aw?i «(C5(m^ ■ 

^r?Fl ?rt^tf?3FI JlMtri58t5(>l’SI5 nfl’fl- 
^i«i of?i c’tc^—-^tc®? c»i«rt? 
??*l C»I?C?f? 2 lfc?"l 
?t?*ii nt«ii c?c® ntc?i «f?w §?it*f 

^1 !lt?t»lJ?f? C»l?1, C»1<I1, »!t^i(- 

^ffet c»i?j, ^tfq 


*tf?R 

W1, 5(55( f^c?? c»i?1 "siNe frg f^g 
cai^ C?C? 5lt5{I?? 2(f f?5t? 5C5! 5(1 I 

^tgt'pl C»l?t&l fl ^ <4?^ ^tt?? ??>f 

art5ii ws^t? I cJitcfe? fen? ^^fnfn- 

f?i:n? ?t!(fn^ wt? nf?5t?? fjjntc? ?j? 

f^c?fe '8(2f*i? 5r ( 

'Bitc«!ti?r ntjs^ntf^? cn?^ ^C5(f f?5f 
?Uni ^^^fn n^c^i ^?c? 

^tcg5{ I «i5;n^t5f- 
n? VW? W?r*J(;®¥?tf5IC« «TrC«lt55(1 
^?i ?c?c^ I ntif Jitc«?^ ?^?t^ 

nti Vi fenf 3 <5W5( I 





8«» 


c^t^ I «fft“ff-'^'5C^-f Ntn; »/«, 

*i’5[»f'rt5r ’ft—; 

^fij—>rt:^ f«5i §tTl I 

c«i *itf?w?i ^«fa 
f<9tii ^fg h^] csili 

ffsl <rtcgfi 
«ig« «F»lTtnif *fC^« 

^fsicgsg 

5F^5f'9fei 

'6'5C4t^'5tcg f*ic»r 'iftcgf c^, cJifjfs! nc*r 
^icir ^rfa-g^fist« 

spH c«rg ^H-5|ftg*i 
fg5tgf«t%f §*fg 

*ig gjtntcg fg’5frjj\ c^itc^g 
^t^'S gg i ^tgtcgg cn^ f «-c«r«, 

^si’»ra, '^tf^Btfg? f^gt^9it*r, c?g-cgftg 
^g—'iigg f%, ^gs, gt'lgtgi, 
gffSst^il gjMtcg c^itcg^g 

^«tg cg^ I '«igifg's(tt»ig g'l^i ^^®tcg 

eg c^itc^g 'Bifgl Jftfggs ^tg gfi^, 
^tg^g^lcgli tg^g gjHtgcg 

mg g^g f^f^g fe’ig sif^fl® gg—gtgfg^ 

^^»i^1.fg5tg g^f^g 'B[(stg, fsgtBfg® ^tf- 
•r^f^g §*ig ^tg^. ggt«gtf j, ^^qg, j^fys- 
fggg fir?f« gfgi gffgeg gt«g geg 
gg,'gtegtsj -sfggtfge^ egg^ eg 
«g?f teg cgtgrtrs ^ege^g i 


“(gg-stg ^rfggfgfg 
g^gwtgi €fgft-f? ^gtftgjfg gapg^i 
g^eg^f cgi, ^Igg^m-fti 

ggj—g i 

«itgtegg ^farg-stt? gt^eg 

'arf^ §55 ^"ggtegrg ngf-^g«re^ ggi gg 
^ntggfg^ gi ^t§tgfg^i §*ig 
g^fg ggf «itggi ^ge® gt^ gi 1 fg^g- 
g®t^g egmg fgegr aff^gtegg ggfg"gc# 
gcgggi ^g* gg 1 g?t?eg»g ggg ege’P 
^cgl'aft^tc^rg ^g^f^ fgfegg mw ^gtg- 
gfge^g gjg^tfgf «regtegg es^i seg* 
fg% g^t![egig gg ege^ r5f%«»gi, Pm'8 
hatfg^ gegggfg pr®g ^te^r g?gtg- 
gfgc^g gjg^tg 5e^ gte<pi g^gteg "^g 
gjg^tJg? ^festn «itg« gjtg^^teg «rgtrg« 

g^^^gtfge'5 egg=? afpsegt^g ggf ege^ 
«ftg^ ¥eg j^f^gtegg ggf §«>gtgcgg 
gjg^l ^tg gt^tegj egtgpfg, f^arfg 
gg^g, «i3PClg ^le^H^tg, ^ gt^g 
ggtc<g ?t^g fg<g, ^gtg'sfg 

gjg^i, eg’tgi« fggtig, egfgt^cgg g^tar, 
«[gcgg gg pgtg gjggi—4gg f%, gfg's 
^g^gi fggtg*i~2ffr« Pf«g gjtgfcg gjgfg- 
gfgemg gig^tfg’v «tegtg ggef ^itegtsgi 
g'cge^g 1 g|gtfg ge^ gtk«1 atf^gtegg 
ggf ggcgi «reg? ^gt^ 8ftge« gfsegg 1 



'Q 


^cfr?— 
\o>tt wv's ‘jsr 




Il^1 «fT^, '« C51$ 

lijspjg c«p^ c^csifs c’lc^ 5i?[T^tc»f i 




































«f9T <1iftc<?r ^»!^t=f (Surface 

tension) i c*! «rf^’rr^rr?*! 

<5^>8 »r^ ^^11 ^t9, (?! «ftf^Cl f?f^ I 

CT c^t5i <i#f? i 

j\t 1^ ’t*rtc<?i a^-H c«ft? c^?:=f ?tc^ i 

^9l1 ^91^ I 



^ «“t 5 it'e I 

?t« I CSC*! I Sl*^! 

cff^V9 c«i5T dc^F 

c’li^ I ^Fsii to'e ^ii?r^c3i?r ^^vs <it?i i t5 

W ^t 5 I 

•«^- 


1 



^f^sit*l 

cilt^ I I <tf|5it*l 'Sb'feS 

I ^5? «|t% I C5?[t?lt5, 5t9[- 

5!^—^t®it?1 J ^5r «ft% Wt^^l >l'*n'f I 

«tt%? ^t5i'9i, c^itsr. ^^Jtf? fkm I 

^tv^t? =^1:5^ »i^ ^t*T I c'f’^t^r 

«r?^H z^t ; ^tc«r^ i 

^tv^i’Ji m] c^z^ m^z'si^ siw ^z^ f^’^fjt^ wTirtsf 

I 

TfN^l'hl '« 'SIM^ CW’«(t ^t5l i£|^ ^t*(tw. 

If»f m] ^ 51^1 C?^1 C^C^I 

C9i«f »rr*it<i*t®*. f®^ 1 c«(c?F »rtc^ '«w^ 

y\ti^ 5i«i I ^itw?r n\ \ ^U ^z'sr ^f^*f 

C^^l ^t51 C^t^ ^^t«itf%®tc^ ^tz^\ C^t?l1 I 

»!t?1 I Fapt^til ^CST^«^ ^tc®11 ^ft’t I ^tz^^ 

I ^tt3T?i f%^t^ «ii^t& «j»f^ »»t*ri i 
5ltv9lt? ‘ill «r»(t5f ’«(t5F 5ltsiti( Wtc^iff »r8}t^, 

5f5t?T*W C^Z^ ‘Alii 

I C^tR ’t'?9 f^5pt?r ^?C9[ ?R[Jt5I ^1® f^5l KZ^ 

ifll 5rt«it^*l^: ‘ii^t^ I ^ 

C*f^1 I UtlfC^W C^tJJ ^1, 

c^U ^1 ^^*1 ^W'edi iii^^rhi 

^t«r c*rc9T, ’<nir?3 ‘iic??f ?[«r m\ 

5i?rtt^^ 'e ^ ^\z^ I 

»r^t^ ^^ft^*! ^zn ‘H^ y\zw ^ c<«ii:^ 

«2f»f^ TO I f^C«Rf1 ^^Z^ ^^51 5it 

^(tWilf ^Z9f ^tz^ I ^Z^n^ ^U\ I 



?rf:sr?i «rt% c*f^ ^<ii 

'SltTOif I S6 ^ I w 

c<r<ri ^ita c^, ^5551 ^«r^c»Tji 

<«itc^ I 'e^^ I c^ ^»I5TT5 

3fl 5it3r ^5TI >Tt<rt?f‘i^: 

«(tc^i c^ 3^t^?i ^tartrs 

‘«tW’ ^511 f^l C<J ^3F?« «iti:^— 

5 ^, ^STt I 

’tsftf^ vt% m\ ^c?! «ftc^ I 'e«fc=( 

«tt?r «• C 3 T 5 < 1 % i^c'®’ttni I ^wweewJi C 5 C 5 

'6 #r ^f^?r JTtJi:Ji?r ntc?! <t1& ^ ’ftc?! 8|& «(tc^ 1 

’iTw r^ ^tc^ii I ^’ft®! 'G ^c^' '2ft^^ ?Pi5^«f% 

?(:®^ c?^i 5?!^ I 

’i^csc?! Hef^ Rsti^f-c^ar ^r»r, ^<pf^ ®i5(t#t< «f^®f • 

I 5i^1-5i53f, ^flctr?! <it«l, ®1®i^t®i1, 

^5il, wt®r®1, 'g^?j 'Q ^grt5i ^®r ‘HCffii 1 

•srts 5f*i ^c?i I 5«p5i—^f«(iTc^ ^t?r 

5wj?itC3f ^u 1>i'>fc‘t<( m’s f^?i 3[C5 f^»rtsi wir 1 ^T#t m «^f5 1 

^\^ « ^5fC^a^ f^?f I <i|^?1 

C??l I RC?{ 'G C*fC5 

^t?l I ^f'lt f^C^T «f®[ I ‘^Sl W5T C5|^t?( I 

?5f c^z^ «(TC«P, ftl SIWJ ^ZKJ WC®1^ 

’fCSf fsif®!^ im I 

^ 5lt®T uj^l^sitai <2t^^ 

5tC55 ^5 ^ZH I 5t»T 5?C5 I ^55 55W 

55 I 

5t^®ltfl f55t®IC55 <1t'fJ‘!C*t5 5C*? 5l^t «lTC5 '®IC*»^ I 
^5^ «ltCf '5(t^^tC5?l 5t\®lt51 ^<115 CW5C^ 

’lt'«5l 5tC5 Cfli9lt5 »IC5!t5, 5t®11, C^t»f1 «Q5^ 5^fl5 '1t<5^ 



8'a«i «rt»r ^ t m >1^111 

^«t?i 2fta »Ttc® *f*r 'Stt^ 

I ^tc5?i f I 

'6 !^r ^w 8|t:^ I »j5f 

'esrcsf <2fta c»i?j 5?r i ’J^r 

•rri:^ i c^tR ^nc«i rI «it^ta cR^tcR ^^^ >^5p i 

ve I 

’TM?! BftR'St?l R^ ^!&Rs 1 Rtc^ I ^'®tCRR CW^ RJ^^lR Oft^ I 

RtRtl^ CR^RtR R^ 'Sftff^fRf^l I ^\ f®Rl& 'S ^911 

RiflRt^l, «r®!l, R^^R R' R^R RtRRCR R^tCRRl RtR ^CR I RfSfl- 
fRC^ ^<11 ^t^IRtCR I Si'S!? vilRsI^ ^tCR ^5R1 

R^I^JtR ^CRI R51^I‘CRR ^tCR »ilRl f^?R RtR I lil^RR 

’R^tr^R ^r.Rt^ fRCR RS^ f^RstftRl ^ RRR ^tCffR 5^Jl R^R I 

R'QtR RtRtRR^; fR?l5 «lt% I CRSfR ^tRC*! fRR^ ^C«T <<1R1 

'RtapR«l ^CR I ^CRR C^RR ^tRR RR I ^t^CRR «lRtR Rt® 

^«l I R5!Pt5l, RRill « fiTfR RtRfRT^ RCR ^Rl 'RtRtR ^CR tilR’v fRCRR 
'RfRRstvR RRR ^sif^fRC^ RtCR^ ^R? ^RtR I WR RtRtRl^: 

j)R5t#t ^CR tR^R I ^ R'QtR ilr RtR R^RlRR R^RRtR RR <ilRJRC9F OlRsl^Rt^R 
RtR^ «2fRR RSCR I 

Rt'Rl CRCRR ^f5af-R<R <2rr% RW^& Rl RR?P^ I R®^ 

RtC^R R^ R^ R^ ^tCR «ii:?R R^*f^R Ut^l RCR^ RtR 5CRC^ I 
Rt«ftCRl ^t»r—RtRI CRCRf CRC^R m\ ^tR^fR Rl^ R^ ^CRR 

CR^tRS RRI RSCR I ^flCRR CRR1 RtR fl^Rta^CRR Rt^ WtRRtR 'Q ^^R RCBfR RI^Tl- 
'ifRC^ I ^R1 R^tR RfRt^R RtfR*Rl «ilR^ Rtf^RRtR ^CR CR^tR I 

RRR®^ CRCR^ «tt^t^ ^tRftSf RRl ^CR RtCR^ • CR!«fi&« 
si^fR fSrtR I RtCRiJ 'RtCRR CRt^R R'Jt^n'R R^tCRI Rt«R RltR^lRR^ 

CRtR RtCR^ • RtRCRR ®11 S^RtfRCR^ ^H\ ^C*^tf^CRf ^*tRP RCR I 
^t^RtR '«^ I It^RtR RRR R^^R R« C^R^ RtR '«R“ 

C^Rft^ 5RR RtCR I RtCRT RtCRt f^RCRR <1tCR 'SR R^CR ^t^tR I ‘^IC'^R 
ntCR ^f^R R'S ^tRII RtRtC»l1 RR RtC^ I 'flCRR fw®# «lt^Wl, 
firc^R RtRtCRT RRR*^ CRt^RtC^I RJR C^R ^5R RtR I <fl5WR 

<rt^ CR^ I 



^zn ^t^i bsf^ I ^ 

^n I ^sft«it?r f^C5 5it>rrir ^zn m\ ^ 's 

^5R»^ f^:9 I ^W] ?C5 C’lC^ «(t»lt^1 

'©tw ’^IK^ I -ntc^ 5^5^ 'e^t? I »lt*iw^ ’itt?!? f?W ^4^1 
\5tai I 

?[t65 ^^c^it^i, H»ti's9 f^sr «u^ i 

f?C5 ^t?r I ^ti5Tf?5? ijtcsi ^?I1 ’^rNtCTBl 

I «|f^^tl?l ^C? «f*1^ ^Cil I ^ir c*rc«T 

si^<fr ^t«ii '6 n\ ^*zw c3ii?l5c=? «1&C5 m ^iz^ i 
^^51 51W i£(^i^ ^er «ltC5 I 

^1 c^'l^r c^^z’s ^Ht'Q?i1 ^t5 'e 

Bf?r9i^f^c^ I ^tZK^ ?? c^lJi ^ti9il I cw^z^ 

I «Chf »!t?:^ « »1tC? "SlHTW 01^? 

'6«fC^ fiftf ^4A^9 ^®l I <1tcil?l '6 C8TW ^1 CSltC’l^ I ^ 

C5z^ ^mz^ c^tfe I 

'e ^ 5it<lft1l -^ZH R’s ’»f1c=^ I f^’N 

C^Z^ ^8 ^^5 9f^1 fM I f^’ ^•C e^t^t?. ^^‘I, ^’vn « I 

c'nk?!?^ c<^z^ l^»i5»T5 <11'« C5t^ i 

«i«iT5i ^*1 '« I ^t<(t?«r^s '6 

»i^it^i c^c^tn • wt?i^l <^?i1 I <l^c^ '^tc?ifi^c‘t'e i 

C^*t?f «tf «2ft^ I 'Q »tf^ 'Sjf^ <2f^9f I 

^1 ’if’t ^C5r?i '5^T^ '6 

^SfC®f CW^I ^tn I »rf<1 ^1 ^T^'« c^’^l TO ^tz^ I 

C5t^ C5t^, ^fcsil '^t*^ 'S I PlC^?r f^SfSI I ^1<(J* 

C?l^t«I ^<1^ ^tffl ?l^t« f^^®T ^z^^ ^tc^ I 

^tc«11l cwc^il ^tt*r Cfti^'«it^tc?w ‘il^*r ‘il^l^ mf? TO^Clgl 
's ^tc®?i sieisit^tfl cf^i ^t^i I cwj^?i 

^-<1W I 

»rt<it?i*i^? ^1 ^ ^ gif’ll* Tf»f ’fj? I 

m f^f«« ^Tfi '«' ^srm^r < 211 ^ ^zn ^??i»in 1 ^ f^zn ^rm f^^n 

TO I TO^ C»W «ffTO «lt^l^:f CTO CTO I ^W?r 



?tcfl 1 ^?(i ^tzw. I ifcii ;ac*r?r vw *ic'? 

C?<f1 5ltw I C<JC5 f^C^T f?^ 

^t9 511 I 'Bl8r’fR?l St’l'Sl ^9IJ^t5? I q[«1, ^Jt’t «t^f% 

^?l I 

caf^?! 5 fl«i I <tr"5sr ^t^^rnr '« c«Rtii 

^csi vfltw^r 5?t>! I «nfI& «ltir 

m I 5iif& #tc<(^ ^65 «i «}t?i Jitc^ m i «rt?r 

^ I si^nr 5i!i—>ft«-^t^ ^t?r 'ewsr «ftii 

5iTc^ nn ^i-r I cwc»f CT m ^rt'e^i ^tcwi 

^Z^^ ^WSZ^ 5?® I 

%« »rHi-«f^t'^ to 5it*(t^*r®s <rrc^i 

C^\^ '« VT^I I ^ 'Q 

?s I 'fliil ’ftci ^8f9r, ^^C5fl 

Bfl^’tl I «t^TW <4^? "SlTC^ W 

I ^tC^'Q 5CiJ I *rt^1, c^t« 

^?i1^f% ^zm I ;qgi?p5i ^ ^|>i jiicif?i I \5C^ to <<(10 

^z^ « ^t5[®tfti to?i c^»it?r 5f3rc»rw ^z^j 

C^t5» "^tw Rarisi c^?i I 

^'a?i *ftf«ff^s '<3 8r5i*tt^^f® c«F9it^ ^'5 ;i»f-5i^ 'e f^c^f^i 

<(tc?i c*f^1 ^151 «it?i «« I 

«lt« »i^1, ^fiit »i^r?i I isf^ I 

^*1531^ m] to ^®r*r3J ^t^FtWl I 

C5t<f 'Q c^tc^3l 5[«IJ^^ ?C^3r '« ^511 

5inf1 I '6 f^Z^ ^t5Jt3r 31* ^t*!t3l 3(C®31 I ^flt«r3f 

<tti:«3i ?i*v ^tc^rt I ^tc»ri i 

<(ti3i C5t^ ^*t3r 

tffffJTs: to 3rr»rl ^«i 'e «ftnffT3r 

'Brr^3i‘i m i ^Wa »fT«(tfl*t«: c?<fl ^t?i i 3itc?i3r 

»(cnT 5rr<(i ’tsjsrf^^ «ff»T c^z^ to ^ i 

^t^tC»J 5C»TI «’«rs? 

'em ^ sjl& f5f5w «rc»i >Tsiir >i^'<2f«r3i 



ww "»K T^'hii ww c^ 

f%, ^ Mn «»w I «fl?ii 3P1J *ttci »fW?'e ^t^r® 

^ I 'stitgl wc^r ^w ^=®rs i ta »rt'®t?i 

5(t® I ftsi C*fC*r cerc»l?1 C^tn <1t=lC^\ff»!t5tPiT 

«ltc^ I 

I ^tsitc?^ ^f^si ^f\»it® wtf«f»rN, 

'€ c«f5it?i mvs <it'e?i ’ft?! I 
C»l®f ^tc»r C«f? «t1f 5t?! I C®!Wl& »l^t?! «*tt?l C^Z^^ 

»I*It5f I C^m CTtfe 'Slt^c^ltf^ ^t9J?F I «tiI1 c^"t ®!^1 • cit^ ^ 
<11^1 I '6^51 ^5(-:?[?t f%C5Jt4lt5l I ’ffC?!® C®J?I «!t^ti:^ 
Cft^ I ^l^C^?! 5!Wt?! «!tc^ f^’fl I CJ15C5! ^^rM ^It^T 

'e ?!5« '^tCf I C*! ’St^l^tW ^\ 

cw'«(j5r c?it^l Tfg 5il I 

^tc»f^tc»f '®rtc?, OT C?t& 

Cl5t^ ?C«T 'StM I %3j f^C»f^ TO 

m 'aiTO! TO 'ed «il^*N «ltC^ I 

'6 ’Itm «ii?ri 

ta c^tni ^ii »ttcir i 

JiTO'e sitd I f^!:?r^*5’itc!5?r 

’stw I «f5rc9r?r «(t5T m^\ 'star c^t^! -r^CJ^aj >«(t^c»! 's^il c»i’»(tC5i 
TO c^^?i I 'epf? «n(t5i '•ft® 5C65 f^j%® *f^ I '« 

«rrc® I 5!^-^lt»!t?I ^5! 'ft*! ^1 !Jt®l ?!15 

I ^^l^ ^mn ’fw ^ ^iwn I 

W CT’f CW’^tl nc®, ®<tJ! C’T'’!*! C^!C9I ^1t5 I 


«WI*!WTO 



CfC5t‘5 C^tsJtC?3'Q C*r 'Sitcf, c^ ?|S<(t^1 f% 

i[»it*i 

I ^fil I f^SIfq y «lt5rtcw?l 

CT 5t5ii f^ssfq I ^'®, 

^tcw, ^1’ftci wt 

I ^c??i ^[T<icefW, 'iic’F?i »!i:9f 

^2T '6 ’sn? ^^=1 I 'siWcw?! 

f% ^t3f r^ yr'»*t^—ilQ 

1 

CW^, I »fc^ 55!t^ 

^<1? ^ ^c?r, ^1 c<lc^ ^c’^r ^ fki% 5rtl&^ ^rt?c^, ^t®T 

i?c®? c^vs, ’ftsi ^r?f ^^v^, 

'?S5»i:5I 15?lC!f I C^ ?Ffes( ;;{l c^t^sT, 511 ^t5t® 

^Vm ^car 1% sil—8f9rc^?i artels c«i 5i5«f ^fl’i'l- 

I f5l»59, '5lTf^ ^C5ffl ? 

1[C5i? <tf 1 Ftc’l 'eif^ ’fthPl Cf^ I 

^ '5rrc5, ’ttck« 

^tc^—t^i «rc^t«fJT I ^511 ‘5f^* I iii^t 

^<{1 ^5lf| I ^ ^vC^W, ^t:sif^3Ft5T >iic>l^cai=f, 

^tc8? I (iTot m I c^raff 

5W1 9t5fT^^ C5lWl f%C5! ^fa’5t?l, «Hto»f CW 

^c?r 4 csil^Ta ffiar c^9\^ *i<51 si^ra, 

*tiSt, aa*:aa iic*fa ^f^c^ra ’tfas^i 9t^ta ^9\m ^f^apji 

I «rcaf ?a^ta »ta, \ 

acaia i «ii'e afa, sa^a^ta ^fa i ^n^ai’t ^fa ^tc?a #tal ^C9ftj»ia 
^ral «rtatc?a wtwa ^t'ota ’Jtff af^aa i 

^ afaa a^ai a^rfa, cai»i ^ac»T aac^l c^taat'e anii^ <tra i ctI^ 
ai;»ri, ^15 cbvw cat^ atwi cm a?ai ^iiai aca aca c^fc^i apal i 



88 ) 

C9\v\ I F»tJrNr ^ti> (Magnifying 

glass) I tii«j®rl ^?11 5C5f|9T «ft^^- 

I C^t^ ’tM ^ I ^ 

fl»r f^f^ () 'sia ^»T5( 

^tc?i?r c^'hi f%^t^ I f^fsr ^t5 5t?r 

'ii^ c»f:’®r «(^i f?9[ 'si^ «f?t«. I 'sjt8r^t«i 
^5[W =?t3r I C?C^? HWI a «tTtC?l?I 

^ ^1 I m 3?lt ’5l<fi%f^l5 

I ^SllT'O^t^ t^tc^ ^'9’:51?r i5CH®T C»!t>lt^1&I 

f^f^ feft?! 31C<(J fi|j^?[ »ffl^, ^tft 'S mi 

tf<r I ?iJ!i®T c>it»ft^,t&? <lfb^ fel^ ^vs c?i:^^ 

1 T5f^^\ C*W 35C511 f%^ 'Sinf ^% 'e 

I cspinn T?C® I 

^tf^^tc?i?r ^<11 \r«i ff 5T c^t=? 

I ^Mz^^ 5Ttf^^C»f?r 51C«{T ^fT?J ’iN^n c^'5 

I C®C^ ^tf5TI ®t; 5^51 ffC^fs?, '<([51 ’(t'^t'Q I ’(t^fl 

^W ^t5J C?«Il1 ^zm ( ib-b-S ) I ^t?( C^z^ 
'5lT3?tC'«? »(?^n ^C5( C^^I I C^t^ C’tet—-<([1:51^ >IC5P 
^t^, >i^rf ^1 C^t^T 5?1 I ^’<fR lc5WtW^5t5'« «2rtS^^H 

fk^ I '?ff^{lt3T ^tsf^ U5T ^?(?F 5rt#J( '«^tc=l 

ivb^ sf^CffT I '81^^ ’ift'^l-f^lt’Pl ^r^'e c^ii ^?(C^ *lt?fC9T^( ^11 

'e’<(t5(?Fti( CWW^ fl^r tn^^l c*ft^i&» C’tt^l • c*!4l^ 

^C'S1 5C^ ^f^5ir<(I C=^*[ ^Z^Z^ I 

c*(t^1^ ff C»»r ^?IC5T51, fV cwe^l '4^* 

^\ ^ cw'SKi f ^’ff^ 5(^ v\9\ 8rt*ft 

6t9( cif'e^l ^^(51 c^^l ^t®T cw'e^l ^m\ 

3!tsiW C^R «rtc»11 ^k^ll, C«(=( ^^t!T C<1C^5l I »ltc»( 

fsfk ( «»s> ?(5C>1 ) ^Tf^WW <1^1 C5(n^2ri 

5Jt« -^Z^^ I 

C'St^l?!!^ W9! ^t?l 

C1K<? '6 "Sltwt f?C?l ^tJ(1 «f^R wi ’«rf^KW^ 



csmui I 511 wtsic^i c«rc5f ?t<r i ^u ^c»i^ 

C*t:^ I >1^®T 5|t<HF^ C^tsitC?^ 51C«(J c^ f^wt4*li& 

^liw, ^f?c5i^ ®?t’an c^fwsr «iT»i«:^, c*ff^ 

^11^ 5ptr®f *tr^*t^ *rt? I 

'®t^^ Science Talent Search Scheme f^wtsit?- 

?it^ ft®t5{ Bfcsr I ^2csi 

I Science Aptitude Test—i'!9“ * 1 ^?, ?(55i1 () 

«• 51^?I, A Project Report on Scientific Topics— 5i^?, Interview 
'Jst 5i^<f I i«!>iJ8 >ltC5^ C*I «2fR5C?ltf^®1 ^9, ^tC'® ‘Petroleum and its Products* 
C^5f c>i%^ siC^C^^I ( ) <il’f. C^. C^Wt5515I 

( ), ‘X-Rays and Its Applications in the 

Service of Man* fn. fir. 

C?ltertfi'e S. C. M. V. Higher Secondary School, Indore-il^ ^tf%®1t®T 
^«f5i (iii’?ii ) I 

vfl^fel to ®tc^ CW^t?l 5(C«(J 

fkt I ?P9r^t®1 'e '5[tc»f»ltc*f?i C5Ttc^ii 

c^»fr C5i^i <tc*f^ ^1^^ ^sitcw, ^H\ ^ 

f^®f5( ^1 ®t5I 5151 I C^I'<ltC5i 

c^ c®1 C«Jt^ I ^t?I1 to ^f? *rfi5tf9I® 

^ I (Projects) I '2f«r5l(^ C^llwT^ 

«ifii|=¥tft 'e I ‘ilt Ravinder Kumar 

Zutshi (Commercial Higher Secondary School, Daryaganj, Delhi-6) I 
5C®11 C^t^lt^ <1t®t^f®v (Pyrilla perpusilla) 

CT to *ftC®, ®t?I '®l^^1 'Q l 5tt5 to 1 

®5il. ^^9, f^5it9i« dto c^t«rt5 f®5r c’tc^c^ i 

viir^^ic?r ’^(t^ ^t®l ®srr»r 

5C® I Fl§ c<ir*F 

to?f c^i^i 5c»ii »it^c5i <it®t^ 5i^r?i 

<ftf% ^t®t?l r^to 5itif C9I^1 I 

’ll®!! 51^«?I ®9lt?r f®C5l9[ *^•’<111 



1 c^, c^»?t i ^Z9f 

iSf ^<iiTi 'Q f53r ^?j»fii fsar, f®C5f?i ^«r^i I ^^C5i^?r 

'SltSjiUm '5lt?J<1tf^^ ^tC9f C^H C5Pt5(,^^, 

9\f^^ 5rtl5t«IJ ^t<l ^lf^^t« »I?C*ltfi9^ ff3T I ^sit^ 

51^ (Presentation Convent High School, Subhash Chandra Road, 
Delhi-6) Project ‘Identification of Dyes used in the manufacture 
of writing inks by Paper-Chromatography’ I <15^1 

^zw 5H1 c»f^ ^l&N w I 

HZm Cff^1 CM5T, ^tCHtC51t^?[ 'Slt^l I 

^t5Mt?r c^»ft i£i^ ?i;, 'si’srai '5itc?i¥ ^x, i 

Chromatography-il<l C^Z^ 

^tz^ ^^C'5 <f?!:«f?j ^tf^r i 

(South Eastern Rly. Higher Secondary School, ) Problem 
To hatch out fowl eggs artificially i '®l^’Sr Incubator-il 
C?Ft^tWl ^Z^y I 

I 

C5ll I C^1 f^SSH f^t ^5, 

'SlTCf hf%—f^C»*t^«! ’tft^ ft3iCW? I f^5!tJ5( 

«f^tC»T ^tC^, 'SINI 'ilC’tt'e 1 «fp 

^’Fl f^SStsi 5!1, 







i I (^) fV T I 

( -St) (ii^t& 5ic^?I '0 '®l^ 

^^^^ C’liT, ^^^^51-8‘^ 


<2f. ^ I (?y) ? 

(^rs 5it®i ^ T 

( ^ ^1 ^ ? 

i I (’^) c^t^i i 

^rfsitcw^ *if\m «rr‘ij^®^iii’i i fii?^«i 

^«,^t«?t5l ^'0^’tt^ »I^T 

TllUH ^1?|0 ^'^fHC'® ^1 '®Jtf^^N ^C9tl 

^iv\ m\ ^^11 t^tc^ ^If^?it5f 5t'.^ 35^f^C'o^ ^t«(ic5i 

I ^vff^'Q ^t^ltCff?! «f&®T ^N*f I 

*ttc?l I c?tc^?f <lf^5?l C^tCllCf, 

^ii—‘iic^caj ^tapt^ ^?[, ^ 

>|5| ^*ttl&^1 «itcf, ^tc*r^ I ‘ 

• 

^tf%'e^tnf^^»iti f»if^r9i»i--ii^ cm ^m-^\ 



] itnt ^ ^ 8 b« 

I ^1*1 ’*r*l^ ^ 

9t\Z^ Ji^fsfl ^>8111 Jr¥^ I 

c^ ^t?r 5?t% sifi 

55Fc?t5«tft I c^itcM ^itapt^ >!^ »i"*if w 

m c^vs I ^^i^ dzu 

m c^nj—I »i5iC5 «r5^ ^jtii 

^ I c^H ^jt*r^'5Tt«i c?^i fwniti? I vij^^m 

^tt^i^ri fm c% c^rc»fclfl9T ^i ’f«ft<l 'ifiT?i 

«tC'5 ^ CW5 I ff ^ 

7(cs{ ^z^^ c«r, c^rc’p c«rrl&5» ^ ^rfc^ i 

.£1^ fh-m cefT? ’KWi I 

(^) ^tcsitc^ C^ ?'n 'Sltc5—^1 CW^l 

^U »r^J5T^ I ?|?^f9I 5C55—#t9T, ^9r, Jf^JB?, 

^s^cw, ^51911 '« I i£i?{^ I «iif «c«?i ^tcsn m 

hc^Iil ^tc^ I ^ffsft «tfaF?lt?l C*rt^*l «rf^?l1 '6 

f^^iT«i <£rf^i(i I 

c?pt5i ^1 ‘5tjt^?i ’t*rtc<?r 3(«(j f^??i ^tC9ii »fJic9 c^ti? 

c»ftf^iJ c?(c^ ’ftc? I Rif^ 'itftc'fii c^car c^t^i 
^z^ ^Xz^ I »ii^^ ’f«rtc«f?i ^^’5t5'e ( c«ij|5| ^) 

c-lt^«l «*ITC^ I ^?rc<?I m f?C5 ^X^^U C»I^ 'ajt^’It? 

=^«rt9i1 cif^c®T c»ft^cn^ fi^ <1t'65l I <iwt< 

^z^ c^t^i. *iwt^<ii f% ^z^y ^t?[ *ic?r 

I ^Xt ^8fTJii c^V{ ^t?i cwz^ fnz^ <trc?i!i i 

^wKc^ to ^^Cii 

*tfr1< '^z^ f^r^<i‘i =^<T^?r ^zw'e ^tsr i 

^c»i c’vm ciFjtf®^ c«ic^ ^<x^ c*rc^^ 

^zv\ to *rtc?i5T—f% ifi^^ I 

(ir) ‘pH’ Vsm\ <2rf^ <ii^ <ir?j8* 

I m ^t^, >m I ^xzs{n ^*rf 



t in 

W nji nwf c^nf m ^ cn c^t^ 

c^tn^i 

^s ^ I (^) ?pcn 'sjtt^t '6 nti5'®C9f?( 

I ^tnni ^tf^, ’s^c^n «itwtcnf Ji{ '8itc^ i oani ^ cn^nt, 

nntjsi, ^»T, ^pn^ri « sit^r r »in n* ’Sfc^n 

»it*rl ^tc^tta nwr mz^ i «iic*ra ^tmwt^tcn cw^ nta i 

'sitt^ft ^RfTa m^n^csi cJ^ntna^tiT ^fSi^nta ntai i 

^tnal ^tc^itaF c^z^ ntf^ i fa^a«i fn^a to ^rtc^itcapa ^a^r- 

iia^ ^f^af«ita «itff^a ^’tai m to cnm cnc^— 

'sitt^iTc^a nwj ^I9!a ^ifantc^i nta^l i ^^4 ac»r 

n^’^tf^a fnca^ ^laptc»i "Sftnat c?fn tfiai c»i^tcas^ ^9\ isjtTO i aw 
af? ai ^tOT ’^^tc^itcaFa fa^aa a^^i al i to '8jtapt>a^^lc’? 
^taai aa ^^a< cna^^ i ^ta f^^a a^aj^l c^tfe a^ 'sjafa’s 
a'n'ia i ca aa ai^tast*iati3ft ata^'S’i ^t%a ^»tca cac^a, ^tai ^a^tcaa 
a<att facac^a i 

(a) TO^t'Qata ^faa^caa ai:^ acar «ita5tc»(a a? <ifaaf%^ ?ai 
^TOa ’^tcatRl catafi area ca, at^tcaa ^%a^it^ ^t^tc^fa. 
ac«a TO ?tfti ■5Jtc9ita «ii^ ^^a«i fa^a a^ca a^fia^ta ^t^a 
^*fa I art^t^^ ^tacn^ ^aat'eata ^ifaa^caa acf acar at^tca ^taata 
^faaita '8itff^-<2rff^« fafsa aa^a acai to 'ata^tc»fa a’^s ^faaf®^ 
TO alata a^taai i v<i^ a^laca^ atc^a ^aae a^aa« ^tastc*^a 

a^ am f.z^ caai ata i 

(a) afc^a at«ta aa m faca a^ifaa? aaa 

aa—atafacar ascai§®ta ataa ?Fca i ^aa ^^t4a itaa amta ^ifaaaa 

«r^ta ^S^ca ata i to catrea ^wa ^ aa i ^tff^a 
atcai *J®^ta ^ta cal i »t»^i <j[aa ^atl «f?f^a a^ i ’stI oil 
^a’ata atafn^ caca? Mtsi at^ta ’l^^caa f^a* tffsticaca 

^taca atcar i inz^t «itaai a^ af^ ^kal i 





*Rns*i^ 

fH%«r?r «rntaR 
oi^ftc? ^nr to 

I «r«ft^^; «fcirt3f5r 

>!*« "(t^^ ’T*15'« ^iHpr J|J11 

«1 ^1^1, c^t^ c?, iiNtir 

^ to ^t^5l 5C9Tcartel 
to <ii*iJr "Ttot^ c^r^ ?®r?r ?Fai 
^ ^ ^ «aft5ni ift^? ^u sf^? 
toi 

'sitcn ‘ill «nim c>f5 M*! 

to 5itc*il ‘ill ^31 ^nicie 

«l^ 4^af I 

cn?*? mxti ««»|B 

«l^t ^SF ?C?I ‘ill C’f^^rsi 

>•• c‘«(t^ fK I c’F >r< 

^rC’H ^:*It«(J ‘il^^ C^^tw f^iltsfl 
■ii^iitar ‘fl’^afif iit^i 

c^rfliirhT fnfafsr wN*^? toti^i ‘ini^r 
c^ nr^ 5»ic^ *riti=r i 

to c®t!it:^?r *rtito ‘A^pI 
*fto9! ^?ii ^?i 
(?\'fi9\ ^ c»n^ afCF ifntarto 


^|g «r«ft? 9itto ’fsl to*f? 

apr ^^r«\ XU? XU9 c^^' ‘firto 

^titc>itf5 ^Ntwi ^i I 

^‘SfiT c^. srNtS*! fS^T Ic^FS toF 
^Uf ^t'QUl ‘il’^^ ^ ’Tttol 
ist^tl 5:»l I ‘ill 

^tiic^T c^^rtn c^i^tPr’pjt*! ^ftw 
21^31 C’f^tCJF'S 'ill C’T? I 

c^t^i 5ititi^t<i *ffl cn^l5:^ 

«t9itc??[ ’ft^tr^i Vi I 

«rf^ <(5 4r«f® c^l^ 

Itol^to ^fto^l ffmlt'«to 

^tf5i« c^rc^ 

c^-eitecsji ai‘stc=T 8** 115I ?9w 

rjiiiM v\ I 

to^^si *(t^^T mm c^l^ 
c>!5?i C5U mt ^to 

V to c^il I 


q*l :—^ ’«»1 tfto 

'Htffnto’-'ii^ f^to’ 

to I 





»:»i«li, aPf 

^ I <lffc^arf^tw at? 

'« 

iVi, ftPiR'f cat? cat® 

m 


«l awc?a?W 

(«rt%fa^ ^t’t) 
at*il5t8l ^c^ia? 
aa"?t? 

81 ^a?i^?ta ^ntajta 
«!>!«*, g® 


«I ftf^^^ata ^ 

&ii<ii^5, carf?^ cat® 
ft^ai, ?t®?l 

«i %faf ^catntajta 
at?tat®ta 
?a?l*t, 5iftai 

11 'linta-i^tot ?^tnt?Jta 
^taftan? 

ir I ^«jaaaW ata 
N. B/T-99 
Unit-A 

New Tra£5c Settlement 
P. O. Kharagpur 
Midnapur 

j>l 

^ caf^ frf®ai 
«fjt^ 


%mag a w ftn? a^’f msko, aisrt caw ^ «tftPw -aat 
'M|i cafwliiw caa, fl*wN ^ «W1^ 





itf<^5^95T ?itf 


c»i»ita (LASER) ^itsr^pi l^sit^- 
'8i:5»r^? ^c«r^ 'ssrr^ *rt'6^n ^it?, 
^fif« ^rfii^ri 

^twi 'srtcf f^3ii »rc*f?i 'srt’f?:®! 

C8«5it3 ^**it{B c^t=r “t^ I <ii^f5 

W3f -stFtf 
srtft^r “f^f»!!r «r'«fsi 
n? n^ ’ftf%?ii f^t4^?ii c^'^u ^^tl5 ^ 

I (ill «rfapf1 

=?t^ji5 ^C»l11 Light Amplification by 
Stimulated Emission of Radiation—«l^T^ 
Laser I 4^irtfec¥ =?t^9l1 

’Fw ^rs *rf«l ’Trt-‘WPr^ 

«it^*it^ftni nffl’T«r'5f’ i nti?- 


??r^t ^n, 

<415 FI»!1 f^iJtC!??r <4^15 'bt^^ 

nU I cJi’rtif ?if% 

'BTJTt'ft^*! “if^“ft4t 

*ftlsitlC^ts(1, 

CTfH C«fC^ Cif-fNCfl *lt3<l 

(IBM— Intercontinental Ballistic 
Missile) I 

c^z^9 i4<r ■« ^rmtinir 

CJf^fl f?CICf I 

csi’ftc?!? '5(4^t^ ;«i^f5 <a^s^*f haf^’F 
«»rtir (MASER) ^^4 

?FC^1 I C91>rtC?9 SI'S 

<4?|B ^f^*r "T’? I 

“Micfowave Amplifier- 
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tion by Stimulated Emission of Radia¬ 
tion’*, *r?i 

’itf^cir m I 15J11- 

FW (Radiotelescope, Space 

satellite) '^KZ^ 

cir>Tt«fl c^t=f <2rc«? c=i^ i 

'aitC?l'N?lftl<l 

*1^1:^ I 

i^t I 

^t*r nfve ?c«?i ^twt^ “tf^w I 

^tc^r c«i, 

F^itFq '^cij 
i ^«r<j 

(Frequency) '»r*f^ 

•fc^ “tfei(t<?rt9 

c«vf I c^ 

‘flwi ’ft^tpii 

brfj f5f<!r ^ci^, ^tc5F ?sn v( '«iit^|*i 
(Angstrom ^1 A ) I 'orjt^|ir- 

49 Mr *ltaf i—cm, 4¥ 

4^ ^W^itai i 

i* C»ff^Sf9fetW 99 Ft9 f9OTt4t9l 

4 c9 519 '5iti»it9-^9:ir9 •rfsiFii 

c*fi:9i:99 ^ti?9 ^«r<j 0*001 cm. 

^ «•• f9^t9 (4^9 

fj|TJt9-i'» C»ll®5f9^9 ) «l9f9 *ff9f9^ 

91919 I 49 fil&t9 « f jfes'S f9f «lf99 I 
499 ^tC9t9-^99 f99t«? 9C9 f9nhg99 

C9C9I 4^ 'BTtC9t9-^9t99 99?^ ^t99l 


^tf9 f99^® 9C91 499 «ltl9t9- 

^9199 «rff^ Sff^l C9C9 9lt9r«C99 '8 
9t69 «r?5 f9ait^C99 9C99*rt9 9^9 I 

«r9t*l 9C9i:9 C9. ^tC9t9 *tf^ 9t*f f91T^- 
CBh9 9^9^ 9i9t^9 f9C99 I ^^9 9f^9 
9f^l9Cn9 9C9r C«Ft9 <2fC®9 C991 9t9 91 I 
firf«C9C9r8 iVi».... Sitf9 91 «• C9ti5 
f9^t9 I f9’S(W9C«9 C9ft9 9^1 4^ «1F'8 
C9t9 F9C^ 9tt9 91 I ^9W-^vr<r 91 
^"99“9^9jt9 4C’®? 9r'?8 999 «f9t9 

^tC9t99f9l9 4^ I 49 C9t9 

9jf«(9'9 Ctftl 9t9 91 I 4^ 5919^*1 f9Wf^9l 
'5ltC9l F9l9 C99l^ f9«t:99 49l5 >if'9^ 

(Constant) f^9tC9 9*lT ?C991 fVl 
9f«?:9in9 9:"?® ^9ir-M<j9 

91 ^'=99-9^9119 «ItC9t9f9f^9 -(l%'9 9f99t1 
f9f^99l ^"99-9^9j'1 9^ 9tC^ 91 959W- 
^tf^r 9« ^91^ 9tC9f, '9tC9tf 9f9r9-(^'8 
9t^C^ 9tt¥ I 9'"99-9^9J1 99C^ 
C9t9rt9 4^ C9i:9ft'S '«ltC9t9^9f9f 9^fel 
99 ^ 199^1 99^1 *5(< ^99- 

I?t9l ntf9l '9t!:9t9 

nr«t99 ^Ctf ^t9 9"99-9W1 '8 '®99- 
M<J9 m9i '5199 9?;9' c?t9 ^1:91^ 
jp»99-9^9Jl=^tr9t9 9f^mA 9f%9 
«9?r-^9<I I 9 9f9f5« 99f9 M<J9 

91 9"99*9^9Jt9 '9U9t^ 9!%!:^ 9l 9’^< 

9<t9tC9f 9">19-9^911 9l ^99-^‘rC<J9 9f^9tl9 
9FI99(5 C«t%C« ®t9 9^91 ^9 I 991 !— 


99t8rtnf9i5F 9ftl 9t9l iftr X-9f9l 

(Cosmic rays) (-Trays) (X-rays) 

C9'8^9tC99 9f% f«tC9t^ 9t9-^®9 9ftr 

(Ultra-violet rays) (Visible rays) (Infra-red rays) 

Jrrttill9®9W C9f^8 '89f 

(Microwaves) (Radio waves) 

- — > ^ -----¥”99 9^9Jt9 lf¥ 



5ir«fj 

^t*itc?w ^-ffesa 

Hi] *rc9 5(11 '5tCf?f 3ftsri cnrwfa®rc!fa 
«t»itc*f I a<T^a ui^pfS 

^.y wftatcaa C5iz<r 

awT '«rtc?ita «i5f*?1t ^ca I 
^ «ftr?ltaJ (Visible light) a^ii ^a I 

‘flasf 4>ia faf®a 5ftr«a «ttC8itiara 

*ifa5a m ( 

afif (Cosmic rays) :— 
«a«r-^ff^j •■••>—••> AI liiai ; 

jf^ai 5ajtB?[ ntca; cft^ 

'flc?a atai *ftta ^] i liia -sT'otca 

af^ac^tca nfaa^=r ntca 

(Biological mutation) I 

’lt*I1 ar*3I (T-rays):—«a«f-^a^J ••>A— 
i*8A I ♦tJfM c«tt^ '4Bft^a aftr 

faRpfa^fai naatlwara fa«t«fC=r ^t?a 
^a I 'iiat'e -ff%5-it«i) I *raatl* 
catai « ?tlc§tc^iT-catata fai’iftaca ca 
« ^ffifftt'sa ^a, ?itai afti 
^C*f ^ta cq^jS fitafa a^taa l a^# (Cancer) 
catena fBr^^JTta 'flcaa aja^ta i 
awa af*!!! (X-rays);-—^af-^a’^r >’— 
«• • A Mai a^at^n c®n a^ca nfleaa 'n«j^ea 
4fcan ^ac^ ntea i ^taci cacnw 
♦fflnta afcw rBr^«.ne«l X-afnra aja?ta 
^cani cncfa 'n^ma c^tnt« ai 
^«Jtfaa wr%a PffnctQ ^aa ara^ta 
^ai catena f5fV«>nta i8?ear« <aa 
aja« 5 ta ^ten i at^fnen'« ^^faa f-tnarle# 
X-afma aia^ta cae? sene^ i 
catia^nteaa (Ultraviolet) aftr:—«an- 
•••--8***A I 4na afar atntafaap 
«f^ta fteiafHaFati cant catea nal- 


8 «^ 

n^al Bnterai ^aen ntean a^ cn vfneB 
na, ^a a^ta*! aeni ^^ffaen cneaa lea^a 
fena ^fVaena ca«?[nteaa aftia 
«i^feai I ^ea¥ «faFta catena fBf^«»nta 
<a| aft^a afta ajaata aitef i 

fa> 'ntentaf (Visible light);—'saar-ta^ 
8,••—*),«•• AI ca^at, an ^n, 
^fa«., ^ani « entf?^—nt'®^ 
aesa «itcni «itnai c?ne^ ntl i <<1 nt^l8 
aeisa «itenta n^fnare*! pntnt aesa 
«itenl I 

9lt9I-|^a a| «raentR[« (Infra-red) 

o 

a(%:—^an-^f^J i,8»»—^••,««»Ai oina 
aftr cneaf 'ntatcjra ^tena 'nsjfsfeai i 
caf®« ^a«r:—^caa Uif >«*A ( 
cni^fa§ta)—«x i»'*A («•• fafeta) i ^ena 
ntaica 'ntaai cafs'sat^l ^ae« nt^ i 
cafs'e^an'Q ^aentf^^ «aena ntartntf^ 
^?c<ja ^a?«tne? am vf nt^eaFt^an i 
ca^, ca^faat^l, casta, c^fnfs-rn « 
a(?a at^tfa^Fl« df^-§n>ne^a nen catntcatn 
ntnena aiesr iqena 'Sfcatn ^nef i 

‘ana ^taai ennta nncai 'ntent^ai 
^aeai i cnnteaa -nf^ai«aFt^mr*?! ^are^ 
^en ^ffent^aftra «*ff%'a aFftastatn 
n"nc# «fnen fVi wtm aa^ta aiea i 
ntn '9 ^t^alr^a 4?n fa^t^ena 
ae«, 9 ^tenta -i^ ^raaitfaenen 
affa^Fta^ ^lanaa’^^f Bmsn ?ea i naa^- 
aften (i9i«) fawfat aaa (Bohr) nant^a 
nheft-fn afai ^ae® fnea fa^ ^ea 

"iltcm-^fl^ta (Quantum of light) faRFan 

ne^, ®ta aitnji cam aaeaa naatlatena 
toTf aem cn, nantlearara af?:- 
«re?te4ca na ^ennta ftfsa wen^a 
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ms\^ « fern*! ■[ 


vstc^f^ C<iC^ 

'aitc^it^-^fn^tn ^1 c-ft^*r I 

C<p!5f C**fC^ 

"lf^'« ■'4W?»TtC<f ■<t'?C« '«ltc^ I 
c*Fl»i ^af^'s 5f9p c^im 

*lf%5<ffl^1 (Quantum) ’sitC^tC^iJ 

f«ir^ia*l 'IC^ I sic«tj 

tf^^l '^fc^vf, 'Sltt^lt'f-^PfsFtfl 

-if^s »it^»ii ^tsil sTsitir I c>ff*T ^ftca c«!(c^ 
-if^ c-tt’i'f ■■¥ca ^«riT capcwa c«*rcaf 

ctt*i c?t=i ^zn ^ra, 

'A«f*f c>ft c-ftft« -sitcsit^-^fna^ta "f% 
ifeataita <2fc'ei«fa i 
cn>itcaa <2f%i1 ^art^ 'sjtc^itaf- 
"tfea 4>fa c?ft®ta a^ai 

artai '«rfa’9^ i c^i^rta af9ia 
>.t|f^«f«ta (Fluorcscene) '«lCi(¥ 

>Tt^’9 I atf^ 

(Fluorescent lamp) ^a 5*lf® 

«jaat#( ^aata artsr ^a^ ata^a 

^^’ralfai^ (^a ^atfa® aja^ta at^icwi 
(ii^«f«Fta n*fK '®ift^‘. atctfa ^*ra ^tc^ii 
9\^is\ vsttaa '511-naati nf^ c^tai 
a^ca 'sifaariia -t^ata ^a i fawt^caa 
^tata «i«i-naatiaf^ ‘fl'stia -ff^ citacaa 
ca^ta ^B5»rt^a ^ca "laa^ta ’f la i 
♦tia aaa citfaas "it^a a^ca^ W\’^ 
fafsfaa a^ia 'ei‘Maat‘l«f»^ «itata -i^- 
cntnttaa c^Fta faa^ca cata ^aitc^ai 
vSjfaPpfa^ '5itc«it«F -ifea af"<ta-a^aji citfa^ 
»fl%‘a ^"^a >r^aji cac^F fa i fwt 
a hftfei I 

atf^a a^ttaa awa f^'scaa caftf»iata 
(BeO) naMa «Jt»ia atcf / 


ac?ia f^^afta atcna faaa nitcara 
acaj fa^V^aa (Electric discharge) 
a«ii^ ^ njta carf ca ca^?t*ftcaa 
a!% fa. c*itaa fta cafaf^ata 
naatl -rfeata fa -[(%' cat*ftcaa 
^aa%ca ^ci ata i *rca faa^ca caca ‘flw 
^1 at«fi faffaa f« i 

cacf c^iatcaa ffg cre^? 
'sitcf I liia at®? : 

('>) c^atcaa w ^itc^ita^afara f"aa- 
aara (Monochromatic) ^ifK 
C5i>rtcaa "sitreitf-^acfa f"*ta->fNajta 
jfa^ta ^a i 

(a) c^iatcaa 'aittsitf af% ^rat^afs!- 
^tca 4ff?cf fafffa^ fa; 
fafffa^ «itr5itf-^a«r ani (Phase) 
a^1 fla ac^i i ^af'sfqa "ajaataa 

5ia«l afw^ fa i ^acfa ^a ^rataiat^- 

\5tca «i<ipra fa i 

cqata aftre^ nf^ ^tc«itf-^a«f »(at«- 
at^^^tca ^aacaa »Ta^l a^ ^:a saita 
aa^«i ^tc^tcfa “ifesa atail ^fa*! fa ‘aa^ 
ff?ca ata ai i 4c?a ^fcw c»ima 
»ltfftaj cffai ata i 

c^iatcaa «fcaf <srfta c^a ^tcf i 
liiatia irataas: gfa c^iattaa (Ruby Laser) 
a^ai a?\t fca i fta*l, 'aa srcitn ft<f aa 
cBca ca^ I gfa c»i>Ttta ^aa 15 f f^a gfa 
•ftaiaa a>8 aja^^ fa i aaifSa ^Wa 
»ia^ gsTla a^ i ‘aa ’tt^n fai 

atc^ ‘aa^ «ta fe*ra aratrai ai^rta ait^ai 
(Silver mirror) atC^ I •af «rtfia 

^t^aa t5 ^ t5 

at^,»ii fat fa i -al gfa atfcaa ?'9:f 
aff^ra ati’a •af |5 ^a aas c’fattai ^taa a»i i 



] (OTtir 84* 

> =1141 «IH f%=l=r (Xenon) ?rjtJT 5l«fJ^vst 

HtC^I 4C51S ^®11 WJf 'Bit’i’lt? »rSf^Rl C=fI9 ntfl 

(Xenon flash lamp) I [ C3Ptf^5t»( W IC9l?t=T 

3Tt«(t?‘l«: ^tn, ^1 «[t5c=i gf^nNw 

siNtCSIl I f%=f=T ’tjtCJfl fe"®! Cl itC^, 'Sff® C<3Ftfi- 

m IC^, Itf® CIC^ Itl ♦flMtlC'® ':}5 ICl 11 ItCl ; 

^tz^] 5C1 ^ 'Sltltll Itltlfll »Ill® 

fC-Sl nc® I gfll It'S! C3Ftfl- 5C?I1 Cr'*''’ ] I 'iliJi'T ’TSt- 

Itl "Sltll 'Site®!! C^tll Itl llUl iKl^ lac^ 5^4? llltl 

"ifea 511 fif ^66^1 ^ci 51 I (ilCTO 4lj5 «ltC4lMfni1 (Photon), 
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1—l—f^l=l*a'f 511ltF®l gfl CSlltCll 
ciitfBi? I ftcai '«iti?i*l'«c'fptdl 

5iiitr« cm ifci I 

^tll >i\^K fll®! flFl- Itl ^11 ^^v8'^A, 'inn ^'ftncil lt®r 

itst ife*! «riiti %i ^itc’r I 'll ic®! ci ici i 'srNt^lfit lui^ citi 

*?1^ 51. 5C4I1 Rl^l ?yci ClCl ‘SC®! Ci^fflltl «?tl5r ^ 

^tC®Jtl I fl« ncf =TC1 captflltl 'Bltl®ltl flfll*! Ill I ®lt®f ICiSl 

'■(till §85^1 ClCl 4115 llTl'st «JtC®ttil «>&8«A I 4in 

'"Tcni'tf^ 11 I'lltlt "ff^l ^llTtl 4cn ifafci t^ClfafC^ Trigger action ( aFtm*!) 
«ll5tl Itll 4m ’IWI apli: lt?C^ 1®11 511 lltll-flutCl itCl ®r5tll 
ItCl I 111 4tn ’rmi Fil®! (Catalyst) Itl. 4^1 '«fCll^l I 

VW C^tflltl ^im l^lJtl C5tl f^l Itf^l «ftC®ltCl gfl INCH 

cic? iti, ^11 caFtPliti «itii'9f®ii captfiiti «rticii ^flni Cir5i 


8«i «lt«f 

4^15 ca|5t%t5i «irtpnr 
^a^hr 

nfan® ?ata vc»i ^z^ *ftcai 

CTt^JiiB ^<rJT »T?taaf %tca «rsrfaa 
captraat*! «itac3?a •rfanf^ ^^fai 
a? <4faft^a c^l^raa ?ai «iiat« 

^tar ^pca i ^fina c?t^a 

fcasa '8i®j^:a «(r^ c«iri^ '5i»fa «rtc^ 

JTa’i«tca 59it5«i ^ca, iftc^a ai*fta 

^itayaa c«ifta^ <2rf«¥f9i^ ?a i a^'^r ^cwa 
a^ail ^a cac^ ata, ^aa nt^sii «Tt^aa ca'«ai 
'2fta? cat^ m] ’Tat«aM ^it^i aftrafca 

aataaia (Same phase) cafflca I 

aei) aa gfa c^iatcaa afar i 
capttaata -sitacaa faf^ai*ia aa i aat^at^i 
« aataaa ?5ata a?p*l ‘flcaa aaca^ nf^satsai 
4taa ^ai cacara at^tcar ^tcaa a^car 
aca facaa ?Fai afa i 
ntacaa ac'sa aaca afa^ettaa 
ftfaata-faaa aita a'tcea aa aja^ta 

^ai aa, ^ca ajta-caattaa ^ aai 
ataita t^catfaaTa, fa'sfsRata ai 
cafaata at^afS® aatKa faatci ^«fa 
aftaa f'Q« ac'Qa caatcaa ’spc^ 
aja^« ac^ I ^aa f¥. a^tcpa aaca sitlcaa 
a^'Q (fit ^tC3f feaiatt I 4aa 

caata cacaf ca ^tcat¥ af% nteai ata, 'si 
aa «itcat^—ata-l«a (infra red) a<- 
facisa a-^c^ 4raa ^a«r-^ac<ra «ia^tai 
^fla^atar gfa-caata caca^ ^«tcat^ nt«ai 
ata I ajta caata aratata mw 
«Jaia[ ai a'aa ajaata ^pai aa i 

aita 'St^ta caata «itca, atc^ 
'aufaai (Injection) caata aai aa i •acaa 
fa^ttaaaftf ajtfaata «itca'at^® (Gain¬ 


's fawt^ t 

ura arsenide) ajaata a^ai aa I Prfa^caa 
a^ ajtfaata ^itca'at^® •flalS ’a1*iafa6taaf 
(Semiconductor) I atafta asl ai 
c^^faata ^faca ajtfaata-'atca^at^®!^ 

“flcaa fan^^s fa^iva^^t (Diode) ^ai 
ata I ®aa >iiai fa^ivafa^taa^ 

aa I 'a^faai caatcaa «ff^a1 sflSa i ^®at^ 
‘iiaaiai 'ata fataa ^tcataai «raci 
a^r® aca ai i 

<aaa caata aftra ajaata « ^faa)«. 
aiaatcaa a^taai aacai ^itcatsai 

aFw 4acaia feaa^ata ^acai i 

firf^aa'l '« 'aarfaa atafa^F ajaata, qa* 
qatsca «raa uatecaa aa festaa, aafatw, 
fafaa eaten ^gfsf^F^ata nfaac^ 
^a®tfa^ caata aftta aaa fa’aa^a 
aia^ta faca atfVa ^®*atc| a^'atca 
fa^tfa® natn'l eac^ i 

aaatlcatai, ^t^c^tesfa catai, can cata* 
caataica ata5taa>?ta atan 'acaia (inter¬ 
continental ballistic missile) •sff^cata- 

afc« caata afai -ffcatcna ^Fatcfha 
festacaa cbIi fat-ta ^caacatni i ^aica'Cia 
^t? ntftca^ ^a^ «fcaa f®®a atacafaae^ 
«; 5 a ^aata ^a aja^ta ftca a? na'^ni 
sacf I «itcn^ aai t^cac^ ca, caata ar-acf 
X< nfmfaaa ^tea a^e^r ct#^® '« af®*- 
a"aa ^Fca «rcatcna ??faatl ^zm ^a ^afa^r i 
^jtn, atacafaa, at^estcaja catai, naaW 
catai, faat^a ataam^ ataatesa 

^^a af^ntca ai a^^tca faai fta 4caa 
'ac^cari ’Fatl ^e«f caata afti «rcattna 
fecar® I ca^ta a^< ntca caata af^ c^^- 
< 1 ® «[ca caatca 4® ®tcaa ca, 

^ta ata ca\aa'ataa ^afa^tena ®ta- 



§nfi«tc?r9 ^H*[t=r «s-i ft«rtir ^4t 
c’ri^&CiSi® I c»i>rt? ?f% c^ f^f*f 

*ttc?, «iwc^ ^tw 'f'N'fi 
ui^lB 

^tc^r <ii| ?if% ^ m 

I ‘fli 

¥taw ‘flil «fC5ll F«ICf 

«r^9f fesc*! I arcn^ 

59it5i3\? »n:*<f C¥t5f ^t=?c9i ^tw 

'Oltf^^t^ afC® 

eit5i-^^9 c?I>tN 'S “tap- 

*fc^? 5i§f?r f^iii*r*l 

’fW’T'fl 69ICf *ltfVjT 

I 

‘ifc?c"t 13T f^<ii 
^tcafC9i*rfw nH 4^^ 5af- 
Ji'ac*! 'Bif«^tJi’?t^ 'BJtft"fr*rtc^?r 

»r^>src?? gf^ c9i*rtww fe*r- 

J11, 

ai%af^ '6 Slt^l^tcarc^i C^t^r ^Tt»r 

ntc? HI I HrtHi 
aitC¥ CH, af^llHt'^'Q ’tJt^f n«rWc^HtH 
«ftri ft[>ftCH ^ta? WZ^I 

♦fHtrsfH H^VfH C»!HtlHf%9 C«fW 5? 

5®!:^ *ftw Hi I 

th '»r?fHtf 

Tn fMUftrap csiHtfH? 

’S^fHtfl CH<n I C»lt?1 ^1 

’I’iP 

•ttr® Tfl cwt^ ’it’iti^, gfH, H3»n HI fluHf 
«r?f^ ^HjHtH *rt«rcH ^ fer ^ws c»i»rtH 


8tt 

HTHHftTH HHC5a CH^t ^ ^ *tt'«Ht Htf I 

•'••8 X •“••* '®tH 

CSIHtf H% «rCTtC«f « fHf««tCH 
HCHJ CWt^l HtH 1 

few ?fHHtCTH C»1*rtH hH3^^ ^ 
HTHII 1h^«v Wijg 

( ^HtHtfen f^fHH ) Hi 

^tCHH HCHT ^HCH cmU Hftf 

fHc-fH fe*r:Htn31 

fss 'sitPit^ « HrsR hRih fnwiHrHH ^vs 
c^l5^ fH<lt?«l C^HtH hRT HIHftH Rl-tH 
^H^ •rt'^Hl HtH I cfeRf^CHH "tHf ^HH^ 

fkiHH fH-ftHl HI tHH-fn H^H C^IHtH 

hRt HT^r^tcHH i 

cfeRlTPtCH'S C»lHtH hRtH HWCHI HfHtHt«1 
1>?1:H aiMl ’PHI HtH I 

C^IJftH hRtH HJHptCH fHi:"tH »r’5#’5l 
^H«Hf I CHfJ^Vg’S C»1HtH aRrC'® H5tt*fH 
PH CH, m ’TtrH Hit’tC’H Hip'll HtH 
lilH^ CBtCH ’f'?C81 C5tH H^ PtH HtH I 
R®tCHH CH'CaiQ OTHtH hRtH HJHptH CHHl 
Rch^i yaH hchiRcmh fewHintHJ pc®p, 

fnfspH ’sif^HC^H (Retina) ^HtH^JHtWH I 
Htaj >/>••• CHCPC'QH HWJ 
CIH pa HtHi at% HI CH, 

^HH ^tH fpfP^Hl PC»11 'PH^ ^HH ^1 
C“fH PCHI f ‘P^^fPtCHH f5fp«>HtH 
ptnfec^ '^HH pfatc’f ajifgffeRp^H pa 
HtHHtH CPtH PtatafH PH Hi I ’^<V H^ 
PHHtH mw'9 c«iHtH hRth 4at»r 591a i 
jfHaa CH-^t fewHatnr ch, p# cntar 
c»i*rtH HjHptan nftP'tn ^p^i itHtH 
9WtHHi CPH1 Htc*p I cPHtH hRih ^taftn 
pjtartH cptHP^R ^fH»ia RhI ph, w 





St** . sstlf 

^ ?? 3f1 I 

c»i>rta ^lcs( 'src^N 

s?^1 I 

»i^Wc-t3^55 4^«[tff^ttf 

^tri5 r^ijj C5ll 

^®%=r«f®« ’TWnr, «%« 

®3c^w f5i»ft^i fiic^ I firrsit? 

aftr «fciitm I 


^waf [ ^-r v^ ^^nj\ 

c»i»rtw 9ftr?i 'BTffi’it?!'« 'Sfatt’fii 

'4«rtwl »Tt9f ^f«f I w»rtw9 

^tc=T^ «r*a;^ ’rst^^n 

^tcaf ^ fawfcsfa’ •rt^ay- 
ntt^a^ai cw^ -sr?*! ^ca fawfc^ra 
®t^^t'9tacar ^a 

«itH1 f ac® «ttfa ? 


(^^rfcriUirrsT, f%-(i|:f-<il tw^ 


fefstf « «ft^-w»rc®a «faftr®a 
(Species) ^it^f®, ^Tff® « f^at^^tC^Ta 
^afsciaja a^'ai Tm ®ai:q fa’aa c^^tn 'e:^ i 
«l?f®a at^CT c»fai ata, sf^tf^a 

faf®a®i. «rf®lB «t«Ftr®a ^t^sii 

aan ^aata cbIi i *Jiaaf^® car® fiff® 
«r«ftr® "a^a '^i^a caja «ifafE?a®tca 
«f?aia ^ «Fia 5 r?ici i atsia cac® 
at?a, aa? caraF aa*, aN at^ caca^ at^f 
f'sat^ «f?f®a f^aa i «fa ®rtac® <ttca— 
'afta at:^ ®fta, ftita, 'sittaa, 'sft^a, 
aFlP^ai a'ca ^il ? c^a tfcaa ^a cac^, 
5 ia^, a®, atfa^, c^tfaa, aaa) 5a ai ? 
at^atai, acai ‘aaa ff 

•rar< 'Bftjf, ai ’rata «rafif® caca^ »nta 
«fsrtf® laa^ f®a fitartf® cac^ f®a 'erartf^a 
aa ? ^flfaaatacaa aiaaata 
fawt^ai <41 aa -srcaa ^rata fac® w 
W^a I fif8ftf®a '« ^aat^csa 
afltf «r^ta ^afaat»rtafa«F naK - 


ata ®ta f®-«i%atlcatfa^f?af «iTtfa® 
(Deoxyribonucleic acid) I a^r^ca aa1 
5 a—f®-4a-(a (DNA)i 

f’f®tat^ta ^z^ Jf^tcaa -ftf)fa^ ’laaf 
^{g waat=?ta (Gametic cell) afai s^tafaai 1 

^i5 5i?aa c^Fttaa afaaca ca 'a^fS ca^c^ta 

(Somatic cell) fe's.na ^a, ®1 5Fata® 
fa®t^caa a'r»i wai c^tcaa ’^IS^a^aa^ 
®tcaa 5iaj^ ^ta nt? 'sd ^a 1 

^aU *4^ c^tiaa acaj «4aa ^waafit- 
afa^ ’fat< ajai «ia^ta afa ?c«i 

>r«tac?a acaj f*r®tat®ta hf-ili «fr®aff3i® 
ac® caai ata 1 at^a, ’F^fe-n®?r 

'6 < 2 t^f®a caa^^twa cfiar ai 

fafef^atca ^lai ?iaj ^®ta a® af®a'«f^ ^ara 

naN I fV^tara (Feulgen) ata^ 

«rata atatafaaf srcaja 3Tt?[ttar c^tac® 
af9® aal ac^ii ^tcaa nraata c^atai 
«i*l?ta'a ac« aai nz^ 1 cjatcatcata 

a^»ii «raftr® f^-rca ca^aUa c^tcatc’tta 



8t1 


) ( ; ai»t CT t w l^r > «fiR 


^t?p5v c?«n 

lb-, «ftpr ^8, ^(pt^setc^ ^8 '« 
5c»rt^»ii »ltffb-fg caFtwtc»it>f I 
?it»rhif^^ ^*fM=T ^ i^<n 

c’Ti^ c^, captRfC’TN'sf*! «r«rtsf^: 

«c«ttf8c!r?i f tf 1 nii® I '9 «rt%?r 

’w^ri 

«« IKV—*fTtC<5 *IC«fT C^fi^lS 
^fart ^Jtftfinn '« 

c^, 

»ng^a *ic«a vi, 

hpufei? :5»i ^ 

fzj <rt:^ I 

5t?r «r^ »fB5ftf 

mw^ 

c^tstcn ^ •rs’n^c^ 5SFf9a f®-ii^- 
tfl^lg lFfB«T'« '8ff®=?t!r 'Bit "?l& I 
fitf^jg ««rtt¥ *r#3i, 

3Ft^^ Bi’Ti ®it^, 

'« ^rt^c^tPrsT— 

«FtC?f? C^ C^t=r IB I ’FtCill W9- 
c®c? fsifefap9^t^c®? ?f I fe-iflif- 

<ii-5 ^ihfIB Tf-r 
Pr^f3r«??t^® <rrr^ ; Pf^- 

^9&rlc*wwT 8^0'0°o wc*i3 
^c® *ttn I c*ttB 5r^<rn, 5t?r 

sr’Ftfl Pr§pF«^lc®ir ^p?nt®'« ®tcT^ 
Prartc^? &*r?f fs-'flJI-il «r^? ^f®Jir (Indi¬ 
viduality) f^^if fe-Jlsf-'J! ^18 

^>r^<rT firsts ^fi? « 

^ ^1 Ft? fifft? Pr§far«fe^c®? 
f?¥tc*r? nKfil srfspc?? *ft«fc^j? 
^t?*ll W »niti:3r? (Mono¬ 


zygotic twin) ^?Pfcll? *fC<fI C? ft»l 

ctf^Mti. ®t?’Ftsi »r«tw? f^-4?-ii 

'BRI? ^w f?^fap8^r^c®? *r^N»? «rt? 

UI7 I 

c^c?? ^f-ifsjsp'« Pf^tr«i w?r 
«fvt? CittiBc?? ifCTtaf? I VTt*l?t C? ^T? 
?t®ar?T tsr![«i ?sf?, ^ »ffl[*rtc^ 
f?f®? <sr^? ^rrttoi B^jiPrc® nf?*i® ip? i 
fif^t? 'Bijtf^rsri ^rtPfc®? 'bjRh' 
’rf?t?‘i®: c«r«n ?t? ®t?i f?f®f 
*r?-»fc?? mw ipc? 4^fg csrriB? ’?ll 
?fw I ®t?tc?lB»T eaten? ^^nf%? ’jcn 
"fl^e? c? ^??{nc?? ^®t? ?c^, cn^ 
|iT5pl?{g 4¥fg CSttig? «iig c®c?i «r?Ftc?? 

‘fl^fg «irtf?e?i ^rtPre®? ?t8i nfe® i 
c«rtlgc5r «rjtf?cni Brrtfnc®? n^nn 
« n^tap? ^jtf?c?i BTTtPre®? 

n^nn « n«8it^c?? *rf?^^c? f?f«? 
c«rtfgesr? ^ ^? i 

c^rtlBc? ’qjtfne?! ^itPrt®? nssft®'? 
^-ii?-(ii-? fij^OFo^rlc®? native?? ?t?i 
f??f®® I ^Ig >r^rap:?? ?c?T 
?*F? *rt«?i ?t? i f®-iisr-4 •j^e*i? 

f®?fg fa^fafo^t^® c«rtfB? •j^c^i? tflfjg 

^rtfncni Biitfn®c^ f?f^ a^c? i Ft? «r^t? 
f^fef^e^t^® c?e^ f®?ig f?^%«^t^c®? 
n^enfapc? c?t^ «»8 ^r^ft? fasten? ni? ?c® 
ntc? 4?^ ®tc?? near ?t® ^•IS f?yt»r 
^•fg ^jtf?Mi BfrtPf®c?f Pra'tf?® ?fc?i 
c???, f®-ii?-ij f®?fe vrrtesf?? 

fa^fijra^t^c®? f?^r*r, c^ttfB? cvfan 
<iii:*if?? 'srrtf^eJTi ^rtPr®c¥ f??1f?® aFc? i 
c«Ft?-f?wtarc?? ?c»i 4¥ig c?t? ?n? 

?fB cvtc? f^aa* ^?. cn^ n?? fa^fatften 
^?{^® ^tf®iB captententn »i?t»if?®te? Ifc? 

i a \ ^ A 



stir 

^IB CTTcf fnr 

'5I‘l5 

*5^91 ^IB tt*! cvtw? 

c<rc^ «fwtaF^![ >ft«T-*(-r?ii 

^C? I f®'il^-il 4¥lB 
capt^riB® ’iw ?«91 I 

^!b? 

5it«fT ^rc's? c?^i I 

f®-i<iq-4 ^»T=rti ’r"^(< 

csFNtlB® «rt? i'* '®*i c*rt^i ^?c<r 

^■r^tarhi <4^ captt»ii- 

csf^i '8 f®-4^?-<4i 'Bft^ 

captr*itc>rtc»i5 
f®-ii^-ii?i ^1 c^ 

sFtJft ^tf fsr i 

«rt%ii 

f^5*l I CaFtCJltC’rtl*fl 

c'T^c’Ptcir 

Vi • •T'fK « 

WfiT r^l f^sr ^itC’f 
fv[ 5111 c’l?^ !®-aisr-ii-c? 

4^*ffai ’f-tj =v?1 V* 

f^C5i5 ?Jt*it?if2r«F ®’rr«rt5r ^'ii5r-4 
fVf sin I ^-Jisr-ii »j^c9iw c^ 

c^;( <fl^lB c4tfBiT »T^, 

c’T^ f^5r ,ir^«i ?F?n vi i 

c^ c^rHBsf »5 jI 8 ^t?i. cjfl c4fiBcj|?i Bijtf^c^i 

Birtfn:®w f^c5T9 firfefsF'Q- 

i?tlc®a 5T3Sitap*r ^tifl ?[Cf «<rtc?i 

»r«ftaR f^r®» I f®-4;r“4 

c¥t*r 4^fB ^«F^“?»rrti:5fs 
C^Cf I 


fwsf C 

ft:"r^ fap^r ^-4!r-4 »j^ctnr f5rc"(si 
I f^:r 

3T^<rjv wt?n ’T^® ff 

3ri, ®1 4«rJi'e arfJTi ?if9 f^i 

'8ritf>rc®w ^’Tji 

«f^ c^tfBw? «rf®iB 

f^5f fii§0F6^r^c®?f ^f?n ^rl^® 

5if «is?*it5f c^c® •rtcs I 

4^ ^-fl5r-4 'sf^ c<«rc^ '5r*j?5n ^tB 
f5-451-4 '41? 5ltc^ 5(W apiB- 

^rf®c® f®-45r-4 >i^c9f?r 

fij^f?e^ttc®? *t^rap*i nfi’ff®® ^c? nc'? I 

5FCei'4^c-tw 5rl^^ '4Sjf5lPr (Repli¬ 
cation) ^t<ft2rt«t v 4^^ f®jr 

«re{f«ifH5f3^!r %5rii 4^ 

51^51 fafHa «rfap5tc^ (Mu¬ 

tation) ^c«ii •rfl’irf^s 5rtFtc*fT f«rc5r3 

irt*Tt?lf^^ ) 

nisT-f^Wt’T '« 4t*f *11^ I 

nRi^T^c® c«rtiB5f si^iT 

«rrt^c5n 'Bijtf^c®? v, ^c»i '4jtf^:5fi 

4itf»rc®9 5T«®l'iip‘r •rfl^f®® vi 4^1^ 414 
W C<£rtiBC5l5 «f<« ^tFl 5lt51C?J 

^c®* c^ cnt«itff®ii %«itc*rfR[!r ^tc^, 
®i c«rtfB5i fwcw ^®flr I f?c5ttcirtf^C5T?r ^taf 
5 : 41 , ^f4c«f5r ^v{ ^ 

f^f®F C^ttJf ?f?Cl C5f'611 4 ^^ C»l«ft5i 
^t^5f ®tB«I4tB® ’T^'Sr? vw 
'4t4l I 4^jB ^(5 

n^®—srf® fepin 4ftf 

f®5r -r® 4fftf5iwi BijtfSf® *rs *t? 1 

^ «otf^wi '4Jtr»ic®® 

apPr^ 51^ 44 ^tc5iii If '4jttol 

•w 

«iTtf»r(®5 ®Ttf45f Mittal B^jtfar® 



'»] 

«if«T cf«n i 

«fjtPri®iii >5^:91 3Tt*(t3r 

f^c^rtrstto?! ^%ar!f «rni«i 9|ijj®l 

c»iH ntf <^1^^ sit5C« ^tii 

^rf^qsr c?^ ’^tir i ’itc?? «fiic*lw 

'«[^t'5tf^^ f^jsrksrfPfjf <!ftc^, ^ttvni =t^w 
'arjtf^r*nii ^ atc’f 

c?«n ^ I 

^C<ifil 51^ 

C5t«r, 

c^ fir, c’ll afsTJtc^tcf ntm 

c4t^?{C511 1% ^fc^i CBN, 5T«f1^ 
'2ff^^, fif^r^ir 'srfef f<p|| 
sri I «rf ar^srcftr^f srw cf capttsii- 
c^it*! ^tcf, c3Ftc*ittntc*i<r srcKj cf firsr- 
’i*i{5 (f®-4sr->ii) 
eri« ftf 5risrftc»i ^tsi 


Ui 

I nfhr 

’Ftr^r ff 

^n, «r«ft«. 4<«rcf ntcw new cFk^nr 
sifiii (4i| ^ 

ff 5111 

-rfla to <£r¥t"r ntf i 

^nj:>r-ft«in nttf cf cm ^ftc^ 
^1fk ill, Pf% c^r^^rcf 
c*Ff9itc5ri fk, csT’ftf ^’i'?i«fn 
fz5 c«*if^ Cf farJr’r*!® f^'si- 
*rt«i c^z^ ’it'5 fc^, ^1 fc« 

ncf 5n, ^*T ^f^?r 5TC«r’TCf fsftsnr 

Jicnj fcf 'sd I c^ Cf 

s!t® fcf, m ^rf^st ^5r- 
<4^ fafsT’T^llS 

♦fMfit 4faRC^ '2ff««kt5r « 'a?nitaf5rcf 
’Ikk'r, afsicf ^ '« Cft’T'SriS 

f If I 






«rtc»ik ^z^ «rt*itcf?r 5Tfc»ra^ 

^kfi '»ififhr c^t^T cf«n 

ftcsf sri, «if9ic«l 

^1 55^5^1 i8c*f 

^ ’ilf ^tCSTtl flf ^ksil, Of<t1 

cn»i I ^k»itff^ 

c^K Vi «»rrfr^ ff« c?^ 

^ jrii c^t^r ’Twcf cfffk 

gl5 fiTftf—'flflB cut<r, 


'«it5 ‘iifls fjsii 'srtcsii I C5tc«k 
aftar^ 

?n ft^ii ^k^ii I c5f«r ’T'^ic# cft^r 

^fwtMi «r^cf[ir ^cw« sTfi 

r« '"ftwtwi f I 

^twi f^F? '«itwi cf«n ft?? 
'flf aftfm cfc^ ^t? art?nt? 'sitwi 

fi saik’Ffi 5ar, m* 

«rff^ I f? 
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^t*itc?9 C5tf<r 

C*?Wtl ? «ltC*Tt« «ff'ill 

«lrt5l CB^ ^Wfe»lsT 

3T«Tr*r c'lfc'^ I 

'itr’f CT, ^tc^ilii «rfr« c^t^r 

^t^F’Q ^U) *ftc?5( Or I 

^»ri ? 'arixsii «r5Ft5 i 

^tCSlt« I <81118115 
f5f®5 5^ «r^ 

'®ltl»lt5 5t5l feltOl® 515 'ed—<85^1 
^1551 ^tc8it5 «r«®5 I 

^T^rf^sr «?|5C^5 5ft5ta5 ^^srt^Or 
c5, <«^tr8it5 >r58ihf55f i ^t5*r 

>I5»ll55t5 !r1 B81C91 ^tc»rt5 ^'^c»!5 JTt^lsr 
c^st^r 5« 5t5t8i 5^(65 5t5l i:?«fi 

srl 51 <3l5t‘f5 3^55 55ttcsr <jf5^ 51 
5iar5 ^t5l *t^C'®1 51 I «ltl9lt5 (fli cfff^ 
55i:5i ^91«tC5 51 CSfW'S 558|hl^5^ 
’lf«5 5it5tC5J 5t5T55 ^tc®lt5f 5f"*lf%^ 
5^?5t5)^^—C555,-Sl^f 55, «r055r55, f55|55 
«l^r«5 5Jt5j1 5551 C9t5l '5rti:5t5 'fli 
558rhf5^ 5t5l §5^5i 5^ f5fe&5 5T«5*r 
-r^t^'5 «itC5t5 «rff« >r5C5i «rti«rt5 
^f5^t5lTr (Corpuscular theory of light) 
fir5^'5 ^C55 I 

Os^ 55C^, «ltr5l ^8t1 
'far 55i? ^fi¥t5 »r5fl i ^tc5t5c5c^ 
^fi^'sOi 555 firs'® c5c»r ^'sfuw ^f^c5 nirp, 
^55 «t5 5l^n «lt5tr?5 C5ft5 •ilC’f 
5rf5t^ 5tacat .Ir 5irt:5tf^« 5^ 55t5i 
«rr5rt55 5’f5ti?^f^ ?5 I C551 Cn»l 

1V9^9 (Luminous) 5^ C555t5 ^51, f^<5 
(Non-luminous) 5^ 5ffl5ft'®f»l 

f55t|® 5^^ ^t5t® 45^ 

C^5t5 C5C5f firf«¥Ol<5 ^C5 ^t5tC55 CStC5 


‘5:’! 9lt5W «rt55l ^C’F C55C® *11^1 

f5fe^5 ft5 ff55ft5tT ‘fl5^ 

58jOl5it5 (Mechanics) »rt?tC5r 

filf^W, fiff«555. f55|55, W5 
firff«5 5jt5Jl f5C55| fir05>r5C55 C5't<5 

5jt5lt5 5fC8l Or5it« *ft®5l C5»r C5, 55 
5t5K5 ^tWt5 C59r 5t5rC5 ^tC5t5 

C5C55 C5C5 C5^1i ^<t5 5t^ C5C5f ^tCBW 
f®<®5 f5C5 8Ifr5l C5C81 5l55tC5 ’5twr5 

C5t55 cBnr ?t:F ^8it5 C5n c^ i 

ibilr 3rrc5 ^t5J55 5811:55, 

<»TtC?I1 «rt5C5 ^58Ft^1l5 ff^C5 

<^5^ 8ltt5t^-^5«f ^t5tc?5 CBtC5 

<415 »lt5t5 ^t55l C^t5 5<fC5r C55t^ 

I <811^515 <4^ ^55r5tC55 (Wave 

theory of light) 5t5l firf%?55 <8 fiff^- 

55C55 5Jt5J1 5'5t8l5 <45^ C55tl55 C5, 
55 5t5IC5 «rtC5t5 C5n 5t5JC5 ^tC^ltS 
C5C55 CBC5 5^5 I 

<4^ 8r5Tjt5 C^Ol^l 1^5f, f5C5 f5^# 
55r<5 SlWCSill ^^lffC?F■ <B(t:9|t?f 5jf«5t5 
(Interference of light) ® 8ltWt5 8155^C55 
(Diffraction of light) 5rt5J1 C¥f5 ^C^5 
5t5tt *ft«5l Cn^I 511 C¥t5 5^C® <415 
^tl5l 5t5t4t« 5C5 «rtC5t^5ftr 5^C¥ 
C5'’C5 <4^J C5C^ 5t5 I 5^C5'C*f «4^t^ ^£5l 
^tC5t5 455<S*5 I <45 5t5l C5t5n C55, 
4tC9|t5 5f«n5 l^f 555df55^ 55, firi5 
5581^515^1 f5^55 f5^5 fir«tC55 OTCST 
^^5Ft515 f5Wt^5l ^f5^t5tC55 5t5l 
4tc»rrv »rwt« f5f^ 5^5tc^ 5jt5ji 5f5{:® 
515^ <1:55 I 

«4f5C¥ 4t5t5 ^5*r5t:55 C^i5 fir5l5l 
<4?^ 4?lf55l C551 I?*! I «5C«P5 f5rStW5 
arw <4¥fel If? ( Material) 51515 55¥t5 I 





<jf5r?hiTh “f^ 
aiircf «5f 

CS1 f% »ftc»i1 ^ 5W 

«rt»r^t? w *i?'h;c®ii 
ta iflc>rrf f ^ftrsii ^c»i 
ft^tCSa mW *lt«fT*f 5t^ I ?tlC^5T 
^»IC»15T, C’?rc^ *K« 

*it»rr»f «Tttf—^t?r srt*! i "t^- 
«?9r « 'Bi^tsr t^r^’^N’F «f<f cif:^ 
*rt'6?i c«fci| a, ^?cw?r afi5 

*(t«fj>fi f^f®- 
*rt«fT*r ^iit«rsi Rr®fc?iw >TJnr ^tc® 

"rflP3 cf t^T ^^c*r?r c"ft^*i 
5C9II ^9ic«!5f, *!^ar f^5t®f- 

I ^t£»rt *HfI f«r£f (Longi¬ 
tudinal) ^?JflfT^tCW ^tC’T. »f1I1 ^«11 I 

’fitl’f? 3rtf I 

’iNm®: «trtw >l«fT frcf qt's 
^C?l I f«fsi 'srtceit? 

4f^?9i!r'e 4ff«’r5C‘rii ^it^fji w 

^CJie 'artc^rfs ’fm? ^t<rn 

5F5C® nt?r»i3T 

*ff3t»!5r sfl I ^f^ft- 
^iT'e «4tp^t:ifa *iwj?Ft?r 
?C»n 5J1I «fW« i**!* fMWif 

c*rc<tf^i:9i!i c’^, «rt^*T»iJt'a •nta 

■^£^5 *f«fl f?Cir <45?^ «ftc»it^3ftr 
cnw ^>r^t4 ’r*if c>r^i ^(5 ?iftrc« 

^1 45 5|t4 «ltc»ltc^5 Double 
Refraction I 45 5TWJ1 ^f5tC?5 

5t51 ¥51 C»r»l =111 

3rtc»i ^5atfsf¥ fe»it>r 

^¥5tr?5 »rt^tC5J «TtC»lt5 5jf«5t£55 
^¥5 5Jt^Jl fTC»l5 I f«f*r 


(Newton’s ring) ^^*ff«5 ¥t5«l« W- 
5tt«r5 *rt¥tC5T 5J'Kn ¥5£»R I 
^£»Il 4¥^1 ’¥tf*lt¥ >P‘*lf^ 5^sn, C5l8 
41^5 C*r£5ftt»l5r I f¥¥ f«f¥ 'St5 ¥f4¥l- 
5U?5 45 5JNJ1 ¥5£^ *rt£5Jl I 

45 ft®t4\5l ^5¥5t£f5 f?C¥ ^’l¥ 

*f?C*l*r 45^ f>l¥t« ¥51 cn»I, 5*1 (Denser) 
5t5jr5 ^tC»lt5 C5n 5t5ICsr ^t£»lt5 
C5tn5 C5C5 ¥5 I 5¥«: T|fc¥l (Foucault) 
*rC5 n5^¥t5 ’rf?fC5J 4 ^ 451*1 ¥£5%»I5 I 
f¥« «lJt¥j!t»T 4r5£¥ ¥r5¥t5tCf5 5151 
Double refraction-45 ^*55 5Tt5rl f5£5 
f^^C5 5t5C»I5 I 

45 5C5J f5®1^1 Aberration of light-45 

C¥C<5 ^^C¥ 4C5tn ¥£5 C¥5f¥W5 I 

»f54'o1C5 5»1£9I—4Il5tt5n3T 5W1 4¥ 4¥l5 
^§^^51 <jRr5\5 « 4t£ail5 ’lf^5 

f5f«1¥ ¥n C¥l5 5¥ai «f1»rC»1 C5 

5tC5 5C5£¥, C>rt '5l£5 ^l£¥ Cf51 5l5 51 I 
5¥Cai5 45¥tC55 4^ 4Ht¥ *1^15^51 
^9J1 4lt5tC5"r5 I ^5alf5¥ 3Jl®,01 ¥0¥l- 
5t:?5 »rt?l£5; 47l5t£5-fC55 ^5 5Jl5Jl 
f5i:ai5 I ^5^ >lr»8 5rtC9l t5l5£¥ f55 5£5 
r5C5 4Jt5lC5H£55 C5 5Jl«m '®1 

gTt®,0l5 5Jt5l1 45^ n5*l¥l«l5i ¥£»15 5£¥ 
0£*1 cn^l I ¥lcaf^ r5®£^5 «(5»lt5 C^1 
?C»rll 51, 55^ 5^5 f5®£^5 ^ fWl 
^515C¥ t5C5—^515 f55, 51 nf®^51 

t5t5f¥5 51 5W 4Jt5tC5i£55 5Jf5J1 ¥5l 
5tt5[ 51 I f¥¥ 5f? t5l5 1^5 55, «15W 
^5t£55 4lt*fOl^®t5 C¥t5 5¥5 nf® f5'rC55 
5®1551 Cf51 Or*! 455 4^ ’l05l¥ 555 
51 f55t*f¥ (Absolute) »tf® 5*11 5t51 
C»!^ f5¥ Orel f55lt^l5l fsil ¥5£¥ 

*itnc*i5 1 









3Tt?twi «rr^- 

jf5«| Jf’fsi ^J1 

«?nf^t«r '«itc^ 'Bite?? «?c?a nc^r ^f^rci 5*ie*ii 

«fjjt*i nt«9i 511—c»T^t« ^rRs'st® 

Slfte^ll I ^t«l1 'flWl 'Bltwts Double refrac¬ 
tion, sfsi^^'sf (Polarisation) c^fl^ I 

»IJIK >^^8 *rtC9l C3'W9! 

(Fresnel) 'BltCsil-C’F ^l^fT 

(Transverse wave) 
«ii f^ei ’TJi^^CJH ^Jt^rn f»rc8i:T i 

«ii»5f f^, ^ cit^ <(w f^f^i 

^ii w^cvffl’it^te^r ^tcBitu »i?i9\hf<r? 

^riNri I ‘flC'® 

*tc? c?fc^« 

faea c?ai fa®! i 

^»il*c^ ^^tcaa aai faca «fatr^ 

^a<r aaata m ^<teaa ?rTt»f 
atf^Bf ^ea ataja aae'® 

^e^n, ^tai ’tJtt’ia acai ^esra 

^ *ftta ai I c^ta atajca 

^aewa can, 

c-Jir 

^ p 

E nx^] ataieaa '®«it!i ^aa^ p 

^cni ^ta aaa i tatcaa aaj faca «tatR'5 
«itcnta can, 

0-3x101® cn. fa/cn:^'®, 
^ntcaa ftfwitn^'sl E ^a| ca*?! 
laa^ cni nen 'ata aaa p ta^ ^a i 
ntata‘ias: c^ta aF^a n«ftc<a ^f^aitn^'®! 
cant ^cn ^ta aaa« cant ? 5 ai ai«at^ 
^ntae^ ntatan a^l^a nan<a wn a« 
aai ata ai i wtata «w cam fan—■na-^n'Jta- 
®fn ana ?Flla Inteaa aai faca catca, w 


^tai cata atal nta ai c^a ? at^ cat^. 
cna n^« pataca !(a ^ ® 

^a aa aaafafnfe caifna a^ «rafta nat< 
acn aca ca®al atm i 

afna^tata ® 'sanatcaa acajatan^t^ 
cna n^« vaca ‘^'«(ta fa'sc#’ at^tcni i 
lata faa ai nf^'^n, fata ncaam 
anc^ ntncni i fa®t^ai anena—lata faa 
acn latcaa aaj fata ^f^r^ ana c^ta 
"Bitcnta fe«^cna ^f®?ca 'naai fe'^.cna ^t^i 
fata^ catta, ^aa lata ataicaa en't-a 
cata faf^ ac<a 'ntcntca’a «rf«natcaa 
nfaa^a ?«ai ^fp^i (If natn'ta «rf%- 
nattaa cafta nfaa'^a ai nt®ata fija 
latcaa fnaitw near? caai fan i c^can 
^t"Ba«tta <ii| wta natata ^Fta 
lataca ^tstena—^aaatat^ Ifsttna i 
f^fa anena, na^tcaa latanataaa 
aai «iwtf® aa latcaa fl| «r^-f 
’jfa^ 'sta nf^a flc^F fljli cica ^ca 
atata acn «tttnta ^if^nattaa nfaa^a 
nnn aai ata fa i 

J^jtfna nflSa ai 'Biirt^ n?l5caa 
caiaj 'Bltcnta Double refraction-4a alal 
cat^ ciFcan fnait^ ^aflcna ca, ^ttnta- 
^aBf f®laf I fawt^fai fli <ali atat« at#f 
%na ai, ^tai «ita® < 2 r«jn' «rart 
<arflcnai 4aa wa 3Ft# aitai^tan 
a^a lata ^cfa 'na^tani 
a^atna, ate® «ita cata ntaf^l aicnl 
ai ca, ^ttntaf-®aa i 4| ®c'ja 
ntatcaj f®fa«Tttnta n"af%® nt5a®t na 
alai 4a^ ^tenta naa^acf ^ta« arara- 
®tca a^a apca ajtaji ®acna i cni ®t^a 
®atl n^ca'cn «itcntaai aai at^ i 



>a«ii ] 'SWfeW 

c?c<tftw5r c^, c^t^r 

CbVw »ni5I*5V^«1 (Plane ^C»l^ ^»ltf ^ 

of polarisation) ^c?r I ^«r=ll 'StT^ 1‘^tCSW '*l«fT 

NPT ^tirf^si c^, f^"Ri^ c^5T ^ I w»i!r, ^tai 

ni I siTt^'Srisi Displacement ^pfArjl <T|TJ, «ii?5*r 

current »tCf C^t^T sic^^ <51^*1 ^51 ^il. 

C^Ril 59IC®^ I ^5?CMW S9*« Jftl’l 

cm^, c^f^ f5f^t® =?<ii ^t?. <<1191^ '«?Tt9!^tS 'Bit^J?it^=f I f®f^ 

C^ C^fJT 'Sf^VCB^’F C^ai cifc^ ®f^«.> =f^ ’3'? ■Sfetif 

^ ^9, c^r^ ®?nf c^^r^r^ijri 

®?nf mK R9! I 9^^: r®f^ ^«ttriJ?i c^t^r 

f^fsr c9«rtc8i!r C9, »tf® 'Bitc^it? nf®? »tf^T^<(tlB 

JT9tsr I <flt vi^Ri c^cJF fsT^it® ^tc*ff^^®t9 '®irar9 »tf%—I 

—^twi ^1911 ®99r I c^ftn ^i 

9t9jr5i *f9"^9 ’[‘ic’Ftc'f ’r^< 5t*ri frtf c9 

« CbW «ft9:51J9 (Electric and Magnetic ^9Sff9^ 'Sl'JS =lt5l 

Intensity) 9191 *ff99^ (Alternating) (Einstein’s 

theory of Relativity) I >2119 

^9 019^ 'BltC^lt’F- C?? »f®tf99r 91{t99 t«ft9 f9®:#9 ^95ft=r 

®99r ® c^V^sp -211915119 5r*iJ9sti*i f¥—c»r «f^«9 JiJit9t5r ^*11 ^ 1 

59 I ^95-49 I 5it9^ ‘«I9'^ ’’srtwt’f- 

9lt9!r®m»l9 9t9*rt9 ’r^apt'S 9jt«rj1 ^9«f9t9 ta ^f^5I 

:j»19r ejsiH C99 ^K'a? ^vv. JTttsf I ^11 bs.. jftW ^Tt^ STlt^r '«itc9it9 C9 

^<919 % i?i ^nPf9f 2r5t9 9FC95f, c»i^ 2fatn 

^/Sll «lM*r9f 2r9i?9t5r~»ilt >191919 Photo-electric effect 

C®1 91! C«lft93J ^t9 9lt9jt9 mW I ^ 99C9 'SfW 

^Z^ 9t9l f?C»f9 t9t9 %| '8lti:*rPF9f®t9ti:99 2f9®'9 9fr9%»l9 I 

^9t«9 ^tc*rf9'59®t9 <yf^fl9 <tf®t9«f ^’Its 99-^*rt9Pr (Quantum or 

f9<C99 9fZ9 9t^9t9I99-9f^9 *19^1 C9C9f Photon theory of Light) f9C9 TC^- 

«f9tf9^ ?C»11—|9t9 % 99 I C5ltt9?? 951^519, 4Z^^ 9?9r9®tC9 9Jt9j1 ?9?:»19 

^Rf?!9»rf^9 9fCF*f9l9't9 931% t9tC99 I %-! -f®t^9 2ft9C«l 

^tcnf9'9®T9 ^Pr^ht f9C?P Clltfe ?!I9 9t«9t9 99-Mt9t9 21^^® 99 I 

9tlC9»Il9‘9f^9 99)9^9 9ltHtlf9rn ^•l 99-9*lt9Pr ^?{9t9) 9919l«l1 ^tWt9 

*ft«9l 9t9 f9 I f®f9 21919 9f9W9, f«^9 ^31 ^ W*(1 , ( *991 

^<tt9 % «q9^ >T^ar f99tarJlt9 1 *f?trt9 f^f C>ll f9^C99 ^9199 ) U|9l 



8«8 


WtH ^ ft, trf 


Cf f1 Cf I vS? CiFt^’SPW 

(Bundle of energy or Packet 
of energy) awCfl C^Ftkf ffff® Cftfe 

E-hf, 

h ?c«ii srjlTf?r <spff, ftf 6’6x 
10”*^ erg. second or 6'6x 10"®* Joule, 
sec. (1 Joule = 10^ ergs) 

ft*! 

(Shower of Photon) I c^tf ^^*1 CfC^ 
cfftni 'Bftfftf ^Tff ’ff j 
c¥ti>f nc^ I 


ftff «iif# 

fjtfji ^1 cn»i— 

'>f5aj I ff-f‘ftft? 

cfftif I 

® I '^z^ f»ii ftf 

(WAVICLE) 

Wave 'a^tf Particle I «rfc?ltf 
ftefe ff I fI 

Iff 153 53 «ltrf, Cf 

fww 

3 JtfIl f 35 ^ ntSCfl I 

"aittait? sOiaj (Dualistic 

character) 'e53f®jp5si3 ?3ft3 

^ 5 f f 1 I 


s pR?*rr3 

35Wfrf*it?r hiar 


3 cf5-r fff «rfii-*rf3fiiftf 

cf»r ’n?3t3 ftsf fff ^®^3 ?«3i 

<3ft« 3tf^3. ftf3n^ «ft^t 3ff 
«r 53 t 3 f 4 l 3 , ffl ^tf 3 l "tf%i- 

f«t35rr3 ^1 f33tfe w:33 

Cf5f §fit533 Cfflf ff3, 3(J flffSlfff 
«rt«r3 cf^ ffi ^mt3 fffi fc’i'e, 
f >r35T I 

«lt«f5f3 ^t5»lt6ft3 ft533 ffl 3*1531, 
Cf *tfV3 31*13133 fftf *T3tC8f3 ^ 

fitftt f3:3l, ^t3l f3tC3f3 Cft W- 3t3l 
ftftfiff f3f3-f353C33 3lt«^t8 f35Wi:?3 

3rr331 3tf5« 3»nt3n l ^3 3t3l 3l»tw 33?;3> 
3jfVf *133313 ^5af533 3t3»in^ 31 *1t3t3 


ftffff C3t3<sm 31 *1(3535*13 35f 3t3 
3t'«3t5^ 33t53f3 C3t53 33 

(3*1331^ 31 3J^3-33^ 3?<ff3^ ft’s '« 
f%5*tt3533 «r3533t3 3t3J53 ^1331 3t33- 
*1%3 »33F^1 f33tfe ^^5-13 '335533 3T33t 
«1Wt?53t53^ 3^53 f353f3 I <3f^ 3(1, ^*33 
*1^3i|3t3 3t3J53 <3^ ^*153 C3t533 
3J311 ^333 f 31 ’f«3 I «rf ^ «l3f1 
*ltt5*tt53l, 3t«35f ft353 C353 <3^ «1*lfl3- 
ftf "1^ ^3it533 ^Ht3 f33^tf3^ 3I3f1 
?53l <3^ 3T3'31 d1f51 W '^t3 

^3^ »333tl «l53t8r% ^t?3farf »lt5<ff3 
fff6 353 3tf5^ 353—i3t ^'hs *lt3tf3Pf 
■1tf% '9 (331*1^13. <3^ *1tf33tf3f 





^*f?r 

•\ps ’»Tf%^*i'Nr»r91 

I »a| >Rti '«^'g'«- 

^tc*r c?? >« *ic5ii 

'^t'5jf%^ '«?t*ft«: c^iw ^itc’r I 

w, 

^iw «f<<r*r nfsBw <« 

^zw, c^m ^frcw 

’Tt«r I *tf5^^i:5«a ci>§ ^tif c*tI 

>TC¥ *ltJTf>f^ ar’frs's ^rtt’T f^sr^i ^fC-tt? 
^'ft*r, I 5f?5it9, 

SfW I 'Bits 

^>it« ^si '®ts 'Br^j« '2rcsti^41:s, 

^ts^r c^f^sts c=f>ii cncs s{:*i I 
CJT »rs stst^ sfcs orsc'3) sts, 'ts^ 

5tf I ‘iis Jinjt 

^sts, «f*fs sn sfsts 5T^ts^i 

StCSf ®t9I CSC«r '«Tf®Si®tS 

*ffsfs ?tf?CS 5C91. ^^51 ^t^tfs^ 

'Biafiif^ 'Bisjt?^ I 'Bitsts s«tsr 

cs'stsi ^cs nc?. <2fc»it«s c^rs 

sc*t, ^ts »icsj ^ '« ’r^it^r- 

cst«s ^tstc*rtt'9s I st^fts^FS sjHf'?- 

Sfsi^tS Sis I 

^-r-fts cs stsi-^ts c^^tarl^ 
c>it 

'« 5=5 fs^^c^T «rtR^ts "^cs 

cs.C5 cw css st*fi|t?ii c^ss css 
csststs «tcs CSC^ §dc^, 3?4 sCSS 9!tf9l5J 
« fsl5i ?tfs:s cvc»ic^, '5ts '•SMI, sasi, 
^fS¥TS csts« CSSt?t1 ci=FCl I S^CSS 
fsfs-fscsts C»t fS5I'®, %ft5 I ‘gIS'S 
s=l5:^s s'®^ ^ts 5*r»i5i s^csj ^tcf 
fft^tfs ^ts stfs? 'ir?tis arrtitfs: 


c5tsi-C5W s«.stss cic»is s^ 
^fss^c® (flss st»it^ «its st^ I c*fWe 
st^, cfts sftcaf'e »itrn si i c^'e fecar^ 
^cs si, ^t?ts s«rfl!S'e fscis «rt<^s stg i 
5tsts ?i:s ^tcsi «fttsi vst« »t^fs, 
•ft^l SfSt'Q ’arititfs ‘iis^ ^StstC5^ 
|•••^"t•ts^s•^ csWss ^cs^ csts 

SH ^1 SfS, sscss c^ts 

'SlfssK 'iFl5« css CStS SS r 

‘fl^f^CSF SCSS SCSI ‘St fs'ffs^ Sf^SS, 

^3fsc=F stress ®t¥, «rc?it5s I (US! sew 

cstS css wt^tfsw spfs '«ist^ ^ssts esftw I 
SS^I esc^ 6CS I 

^wc“tts nfss^'ssst « nfss^'ss.^i 
SfsS^lT^S^S5l wtew StntC'5 stscs 
^ts SCSI fsf«s sswfs wcw fess«'*tfs- 

c«ifw5 nc^ ^sc® stscs wNt®: fscstst 

-artsefs SCSI stss?^ « ssi< liit^ fsc® stscs 
cstsi wes I Tssc-tts Bitns fe^stes, ^cs 
fscwcw sc? ?SC5 Stes, '^'fs^tes ststfw? 

fCS «ci I ^fsSJC® St5S «ts SCSI Sfs*t5^1 
St« ?CS I 

«i^fsc? sfs wtssi s?si fwcitcsi 
'Bistst9i ^sf?? sf^s ?jisi. stsPr? 
aistsj®! 'S «ir?t®wfs ^tr^SST ^!?»CS 
S^SS SI 3?C5 Sffs, 'BftS <3^ Tt^tfs? 

'8l^t5tfs?5l sfs «rtstcss sew s*t?tsts? 
?S, 5 ?, s?css sisgtfs? stes sfs 

^tc? fs?fs® ?fs, 5tc?sfs SCS«1tCS w 
?SC5 SI stfs, ^s sfscs cssts csll ?f%, 
?t^cs 'wfssK^tcs cs W ^CS, 
iz^ fwscs cwts «i? sfscss, cStSi, csstes 
cs >ii?t?5tcs ^r^scstsi I ^ts 
<A^\ W?sff«.si CS aiSStS'^fWC? WStlfs^ 

ges, «tc« wiM f? I arts sfs ^ts sesjs 
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wt*f 


i|i*ft«f9^ <3^^ C’l't'5 ^f?:- 

«r^ti“t5 *r<f %taF sfi 

^rsTN^r^^tir c^cn fVcHtai 
'ei=^t5 

^ir I CJT 

fVritrfl nf^T^ fir 1 

«r^^ ffrtfaa '»rnirt<ffif=?‘r^i ^1 

*itsrf^^ fc^rr fic^l ^ c^FCi?! 

5r3«T^f^ 5rir 1 «r^ ^t?*l'« 

-ff^-’T^^k'5ir I Bf^^icar f%i^, 

'e *itJiPr^ ^*nr 

cf, 

>rji^-isf^f5^ f^c-rtir <tf3t?rrifl 

^f»r I •rflc^-r-“‘ntft^tf^¥, ’rt^itf^^'« 
nfam ff? 

5rt=rPr^ Ftffftir ff? *:(f^ hi 
C^C l? 'Qi’rtW 

fl HI I ChI Itm CHtCf ^ 
'St^ J I 

ffCltaCHil ^rjf^f-HJl^j HHt«rtCH 

^tfH^ «fCftar%( CH 

%itir lf^H:«rjl Hjf^-H*ii?t?r 
^ts c^fcsi hiJtfH^ ^IfefHHtir «rcftWH 
^t?'« ^C’F »f*ltc«r •aTflnt’fJ 

^'rc'f «r?irtf^ wuvs, 
’ft? ^•It^ HtHtf^«tHH*Sl« 
^t«r?r f^t^ ftHi <ii^ 

f^fife HM|1 HNtfWf 

« HtHtt^atfHv ’r:^f*fi *rf?[^Hc? >»«»^ 
^Itt^ ^HrtH ( =% + «ltfH ) 

sfcfl I ^«rH c«^t? ^HtiH «rF^|g 
fH? « f^itwir 

»wj cn^, nfiim H«ftf cflt<r 

HTf%^-»rH^ ’iHt<rtt5rH csli m 


FtHtfHi (Ain't? %rhR *ff^^ 

«AH^ H?q? aftfH, 'BlNtCff CHt-f <A^ ««m 
(A?Ht? «ff^tsr I n^nrttHn 

nfnfef? nrhn ’^TAftHf?? ftn hi i 
%rtiriHij HfftH'stt’f «ff?i5 pf? '« 
f^cntwfl «[t3nr (Stf*!. 

« HtHPf? nflnH 

HH?tf?? *r5*tn'i-fH^n'ti 
Hj^rntfr 'Sffc*rH fHtn^n cH'Sfi fir 1 
Hfff^wfin? fnif'tnf fenirt fH?1r ^tir, 
Prm Hi '?lHtirtHf 

ffHtCH Ht«n ftH HI I 

*rf3H^'H-«rt5ltl «fHH Htn ffHtlH 
fn'o Hi f%i-rt5 CH nfirtHt^H Hfn, ch^ 
•rffltH-t cnt? «rtHt^? fHHinn' 

'tfacHcn ftHtnfn? ?«1 firi f^H'stCH 
Ptn't<2rt« Pri9 '« f%t-rtH HtHtfH®rrcH 
®tHH"^sr «rf®® HtHt^t^ 's HtHPr? 
f&f%«.HftHH 'S^tHHttH ’^ntHH <A? 

fsf^^Hl-srf^^tH I ?HtCH CHHl '« 
5FtC®rH HtAItH ^tCHH fHt-fH HtHfH? Utf^l 
*:(«t‘fH Ht«r Ht«r ntnir Hff h^'h ^tHHtf hj^tI 
fHl HjfqPH nfaH^tHH m? fentHt^ 
Hf^r Ff?? f&^H « tHP^H^TlH nfHFtfn? 
(Psycbodrama) H^H 'nf®HCH CHMtlf 

«f^-f -affH ?tH ftajtl 

ClflttC? '« «rtHtafCH (fl???tlH HlHt^FJtH- 

5ps(? fFf¥«>HtH (flH^ fni-ff cn'iar HH:H^^t‘rH 

HTHfl ?H1 ffl «rtftafHtHttH 
« (BI^Hl feltr^'5 fnf^f f5ff«.Hl“nHif«H 
HtftHT CH'SHI fH I (A^^l HIH Htft? 

fiH CH, nn cftHt? Ifts 

ClfHHtH cell fH HI I HH HHIhI f^-fttHH 
Hjf^t?Jir fn^ttHH ??CHt’r cf'efl ff i 
^tf ?l|HKfVH iHfH '« 





f^, ^<f, ^fiinfif ?Ftcar 

’T^^, ftB, C«r9lt^9!l 'e 

«f5{fetw 3Tf^ 'Bf^n «^?*i 
I 

«T>rt5, cnt§IC5«^1, JltJltfaf^ 

?fiTC5Tt«f « ^fHNtc'rsi 3f«pr?i ^- 

*6 ^raf«*f9i «rii« 'Bft'lfCl I 
^t?1 Bfif, f^i-rtfii?r *!wj 

cnt ^ «tc?5 ^*?rt»Ttfj 

^ac^i (ii^is p(® ^1 f^c«tfc« 

^«rsf1%if c^r^ ‘4?^! cJirt 

«iatc^ c-r^ ?ci ^fii «r^l8 milt, 
c^T c?t^ «rr3 c<r^il c^t^—^t?r 
5c«i ’ffc^^pcia *rt»ii i 


’ll? 

'Bzi ^ I 

’ft^itfar^ '« »f*(tw- 

’F'lJtc'r •?t»!rtc5T «rt^ c^ ^ 'e 

nltvfii'a '2f»rt3 

^1 ’T*ltC«F^ -srcitarl^^ I 

^JtntC? ’Brt*ltCTil ?tfl'F BTtJ(?l 
ar® ^tf? JTi I «rf« «rr5if’ 
f^n«fnt4^ Prw 

« f^FC-rt^ C^t^T s?1 I 

<A% cvftc^ 'Brt*i5i 

I ^tc??i nf^ 

«it® 4fc?lsrsf, 

^if%‘^-n*i^i ’T*it«ftc5f '« 51*118?- 

?TC|« <4^ 'BT’lft^tl 'BfW I 


ii3fft®f^c»rt^ c^tfi 


^^*rtc*f 3r*T5T^<tJl ^5- 

nf«c^ nUw c^.vfl^rsi 5f*FCBi| ^ut^iirtc’!?! 
^'a‘c^9 5rtfl*i<f ¥?ic« i 
f^»f—“<rt«-§««ni?*T ffnucscw 

8srt9 «ftc9it5*»i 

’Ri -iiw ^c^i «rt9c^*irT 

^rnn ftfvrs Vi 

^z^ c«f*ri c^, Bitnf*!^ 4¥ ’iitws 


*ic«fj ^t*iTc??r ^tzm *111 

<iif^ ^z^^ ^r^i 

C9!t^51<*fj1 ^'4 ftPlfsi 
^z^ ^ta atfa*F ^Jtsifaa ®tff*rf ^ca 
xi.‘» %?it^jt 9 ifa nfaati 

Btf^tri ntfe'a fsf^a nWcail 

c*i^tc*TMsai 41a 

‘flfa '41^ 5ta ^ai aca ‘Hr*? 

^^♦fa 8at539 nfaati 4ta a«*‘'ai x >•* 4t§'3, 
ai 4ta «'«»x>»» 4 t^'a fsfaa 5iat*ii 



8W 

crti «•• 'nn 

cn^tcsii c^z^ ntc? I ’i^’ftii m ar<n c’tc^ 
C^, W 4^? 3fft 

I sfjiar 

’it^fir^ «rt^5f!i c*i^fwi «rtT( >.'i% 
stic^t’fi ^fkz^ '9\ ^<vntf5T ^ 1 : 5 1 

tinir5CT['« Bffsi^ "t#?ri 

'«it^ 

^'i, ’?t^‘l ^65 "(f^n'^5 

'«l^t'« '«it«3<i c<tcw 

*ftt^ =111 

«ft^- 

c«rtkj{w «faf^5r 1 
tisi c^,«»«'SfJt’i c«rfl55f «rf«i5 c^itc^^ 
I ^'asiu ^Ji'sr 

C^rttSCSt^I b-98 X nt^'Q I 

spifsifl? Bif^*ri «•• 

»il^? C»l^tCil1 

01 ^ 'SfiS^'® C«fl{6il 9|tc<f, «t<f 

’iWnj >Jtai«^% c«itc^« c«ftt5wfl &1f^*rl 
ai^twl ^rs I ’ttsifai^ 

c«rtlStsi3 Btf^vn ^jfjr 'sit^fwa ^ 5 . 

«tt^ (^^*infni 

^'^z^ 

'ai^fjjtft? HC«(T '2t«(t5f C^fS, 
c’tIS v^\ c«rti8cii3 btr^'ri 
afrw 'Stc'sj’F c'iic^ b- nil's 

c«tc^ "stii wc^ c^tafJi- 
1*15 c^"t f^sll ^^It5t« ?'«?lt| 
nmi c?<n ^tts? c^, 

^1 c>jtol w, cn 


t ^*5 >i\<r)i 

c^t^T hif^^ ncT f5f*r 

«f^r« c^pfl «tt«?l ’Tht 15iat»if5n 
^tf^i c^iltwi ^tc"® c®i c«rti5c=Tf 

f*ilc=T 5»i C«ftiB^^9 

^fwe ^1 'fli ^«"r c^t^f 5rts 
®t?j >sij c?«ri 

'fl? ’Fcn ’it^c’i® '«f’f*i®i, 

fB'stnf®! 5fn ‘fln?. I®®1 5t»T 

I >f*l^ 

€r?l I ’Bi®'4^ c^r^i ntc^ c^i <rt®c^ 
c^flk^fa *rraj(1«l m 

C5f«fi ntc^ c^, 

nfsin?! c?<n ®i 

4rt5 'sitc’t^ '«ttw« I 

'81®>fl? C^TtlSCJI® '81®t^ CslItfiJl 
^V9, cn ^trnl^nt® 

r^m 4\^ 'Bitcntej f«i^ 1 

*it?^c^ ®t« c«ttf5c5i? 

c^Ftsf Ina f^®1i ^ac® 

5C^, ^tC® C«rti5cil^ yq^r®® n’<tC5(-f 
c^-fl *ff?i»ffc*i cn ®1 

’'TN cnc? '3t?*l ^ac® ntc?r 1 
^cni Ifi^ ^1'3 «rtf^af 

«(t51 c¥Wtai «fl® 

CnCfl ®t? C«tti3w^ C*llfl® 5t9; 

®tc? ®1 c^fJt -fai c<tc^ 

SF5C® ^jZ^ <4® WJ «f'*tc*ll 

^Z^ IZ^, cnil ?c»11 *frc® «'»%-«*% 

C^ttfesf '^tCfl '«lt^C^ '»I^Jt?f« 

'«ift¥ c«tr{85i*T"»nr nut^twa 5t^ 
izu ?r<?tc^i '«5i 
csw's c^»n^ nfijcK c«rtl65i ^f® 

^®fl 5^111 t5 

'«itj«r? 5t^ ^1 fiFf 

c^itiSwii *tf^»iH <^ 1 ® ^*1 c^, «tc®i® 


«ft«T'ft f®«ltsi 



] i:«2rtwc«ni 


c«itw «rtf •rfflKM (<2r^j^ 'a^ 

nt§'« ) cn^ I 

c«rtl5w? 5tf?Tl «fC?r 

tfliT C5C? ^t3'9 c«rtf5isfw 

'sit^^«i I '«it?f 'ill arcgl nf^t^r 

c*fc-i?r c^itc^si ^Tc??f 

c«rtf5i( «(w I ^lui 

'8f^’9 ?ft^-(c^5 TO n*{i:^ «rNt^ r^cfcf— 

'9^ nc*(?i nriiiih 

arc€r, ^1 ^vs ’Ptai 

<rt«-fC^5 »1C»(J ’ll*! C«ftlB5T 

'JftC^ I 

c*fC"f?i csitjfi:?? ’f^*«r- 
Jl| C<2rt{5iT siHaf, 'iicstc^ 

<4^1 »iC5( ^n] c^c^ ntr^ c^, sf^f- 

>itNC>T<i ^«s’ft'rsr« 

I 'il^l C9lt^>l\’<Jti9 
arc? ^tlcw af^*f 511 

(»it^tc*fj cw«n cnci^ c^f, ^v 

nt*rc5i<i nfasiti -siw^t^c-r c’fc^ ) 
Mt^i^artr^^ C'^rifSc^i'ii »i>i^i c»iltc5ii 

^’fil ^\^^ ^til ^1^t«Jt>T nf«- 
^c<^, 'si<K c>f 
«ri%c=?l ^tii <2r«(t*T c«rti5c5i'< 
«sr^‘i 511 ^Fca c4ll5^ 

W ^lill 'sr^Tf9 

511 fC»1 4^1 'sifsiCJF^ *rc^| 4!rtlf 
51111 ?f®^K 'Sttiitsr CT'SKi 

n6c< ®«>*ii<fC5iii f^cn^ 

fit® ^t^ 'il^^ c>lll ^t*1 

^tw «ft1ltar51 C»T&1 ^t^l 5t?l*l- 

^Pll caf^tf!! Cirt^ fift^Hl fer«?Sf C«ftfB5f 

^tfl <2ttfl«f C4tl5t5i 
*fttiii <41 fisti 5t«*r^f*[t® «rtffir 
"l9trT« CUHl <^1=1^ 


C?«ri cntif C^. "il^ 

^1 ^ ^fa ai«it5T ^Jt«ifaflt%fe 

^^^t*ft5ia 3fcgr *r’9<ftcaia iJta ^ac® 
srfla «rt?t«f5ii 

c«fT}8c5ia c«ftj5t5r aint^a 

*itaf ^•% ^sisfiri af? 

a^tt^ia j(^ Jitsjcaa isfc^a i^ta ati?t^ 

«<ftt=i^, ^ta '«ia«l 'stcaf ^tait^Jt»f 
•ft^ic® ^ca 'sta ttcaia «rtflaf 

C'2ft{Bt5ia nfaJit^r c<2ttl8tiia Jit^tcai 

ifai jpat® ^ta i 

'sftg jjugil 3T5itatt5ia «rc3r 
^a®ta*fl a^ai cat® atta : 

(>) araa^aji ^faia ^ta alfa® apai; 

(^) aantatni ^ffaa nfaata ifai 

5pai; 

( o ) ^ai; 

(8) ?T®t?nr®^ ^ttaa fa^si sftaa 
aja^ta 'Bi<f<!, '5ij1«\fn aft^a ^fecaa 

eta =iFai; 

(«) faa*?i c^tfScaa 'oiaiaaita 
aai I 

'Sfaa a^ai ^c«ii asajtafaia ^ta alca 
atca ■•^fata ca'^it® ^ta i «.a| ajNtta «itaaf 
^f%!-®t^a «ra®taai ^ta laa^ aatai 
aaiata« ca| i aa^t^®tta afl 'flt 
’lati c^pta axa-^i fai fa, ®ta ®i ar®fa 
f^ fta, ^tt®'® at*ff «ittf I a^taa 
4t® ^ar®f (iia^ aa1a '•itt^it'fa fata a«taai 

'«ittf I 

fa^a fai ft^i. flatatai '|fa at^ttai i 
faf viilN a«a aa; ftaa arfta *ffaata 
ai ^ttf, ®i at'?ttai at^9i®ta atataia i 
®ta ca aa ®ffa affla ata^ «iajaft^ 
fta at^ ^tcf, ®tcf atai ^awtfaf ^atta 





*tfi‘f^ « ar>»PfCW 
c^lJt'e a 1(5 

»r?5F»Tt«fJ‘, stl I 

c4tf85!f5 

nfa^Jt*! ^tt^i cfirtlSc?^ nfiJrK 

«rf^ <ii^c?j c?f 

c^ifSif *(t«?i ^tc^, ^1 K5 f5i5??Rii I 

5¥t3*f4^ ^F^JT^ja, ^ *fr?INt‘r Oftn^ltw 

»rrt cst^i ’Fsi?! ntc^?r >i1l^ s^fi- 

C5?^«r fyi 5ii I c<2ftl5csi5 

*rt4^ cJi^t^'hi ‘ill c^rtlBsr «tp 
nfiisTfc*! c<fc^ ‘iirx c^r ^sr^t 

?5^t?r ’p*i^tw 

I 41af ^W'« 

I liil K5 

^.Z^ 3111 

5^^'^*it3i ^c^ii^l (f^i-tJi 

®ftnt^«i) 3IC31 c^, c*iltc3ii 

»i8^, »i?5r '»iJt9(!Rffl 

^«i ^11 viil »r*i^ ^fsT ar»itta, ^ar 

ntcn 'ii^^ c’f »r^ 3ftint5 cft^i 

'ed 311, fenc?, ^I'^u^if 

3i*i'»»i'^f^t^ 'Sf^twi c^c's 

nfcu I '«i '8itt»it^n^t?i«i*i ’it^tnj 
¥tl3f v5t|«llt|® 'S 8fJl C<fC^ 4l|t3{ 

^19 ‘ii^^ ncn <iil 
C'srtlSisT ?[f I 

^f*r *(f?*it:*i ‘ii'«f^fl 6t^ ^^z^ 


‘ill 

c«!fc® »T^<af? ®5i ’r®«r 3if I 
c^3i9i*{tai ^1 ^^nt?3i <rt®3i3i®i 

n*lt«ltC3T ’T’FJf 31? I 

c?^i c*f:f c?, c4t(3c3i? 

*ffl*it*i c^n^i ^fl ‘ill 

'Bffrnitar^^? =ftc?'t?Tlcwlt^ 
C4tl5t:T ?Ii*ft®fl® ^a1 ^tf, ®C^I Cfirtl5c3f? 
JT’l'St^ 313lt«lt31 I ‘ill 

’1’1'ii =iii» c’rc?^ 

5^:?? ^^*1^131 ?c?, ‘ill 

^tc^'t^tlcgl, 'eitaf^ 3it|dtc^3r ^ ff| 
ei^n cifc^ c4ltlBc3i? ^JtflCTt 

«fJtf5i® ^‘sft ^?C‘5 y\^^ I ^Jtf3«;3(i '«iJtf5f®- 
'®f«1 C? (Essential) ^JtfH£3l1 

'»lJtf»l® ^1 ^*ltl ^t^9lJ I 

‘ill ?JWC? '^WJI 

3lt« >1®? ?f, ®£? 

nfiiiit‘r jf®?! cncltf^nt? 

?f3iaF ^£^51 ®?I1 

?‘$'*lt£31 f£?£lll <41 

'il?^ ’ifl *rfs*it£*i 

SMt?3i ?rw '9f%£? '®>1 ®£? 5t»I, ®t»l 

« n£*li1 ^£f ftfi£f «f^t?t®£? 

?t?J ^t?, ®£^ 31*1^11 ^£S1fll 

?? I ®1 311 ?C*! ^I 31^ ifl’ltl 

•t»? <t1« f|Jlt£? ®H1 ZWS *ltC« I 



iw] C'Sitffenr 

»roi sftrsf fe<.*rw 

*f«? f*ii?c^ I <fl¥ wf*tc^ ^<.*15 «rt'«?iti9! ^ csTti^sf nt«5l »r«^, ^ 

"f'9 ’f^f? *fWF >Sp ^cs CT^twi ?[t»ii: 


(<i^ (ii^ -l^i 


r 


_\4V5«jo 

1 

'I' 

1 



’tatf? 


^t^atcsii ?isii 

1 

^\S01 Fife'S 

T 

1^'^n •rt^'9 

JTj^ar? 

4tfT®? C4ti3Ji 

5f?*ifa5it*l 

^fa ?ca 1 

4^ 

^nat^a sTt^tiaj 
ai^ft^ft^a'f 




I 

bib--* *rt§v8 #t=Ttt-C¥t^ 

'I' 

c«rtl55r ^tc?F 


«8. c«rti5i5r?f >T^t5T <—^1 ^|3 ?1 


«rntafj «rc^taFT, ^1 ^twtssil 

’Fwi I f f?2r<rt5r c*r"t i 

C^tlS b- »!’)' 

I *IW 8 C^FtlS 91?J! 

FfJf ^K I f f^[-^J^^1 

( 18% 

I «»«“ 

I mw ^ C»TF-^J=?^1 I 

4t«r 5f?1 frtu W»1WCRl 

«l<ftt5T ^tci|, ff« ‘flt 5T^'*ltsT 
51? I c? »r? ?rt?nt? «•• 
*lt^? ?WT ?fT 

•ftH *111? ?f3rt? 5l?t5ff? sift C?t?r 
wftr® W»l ’I???!:?? ^?1 


?t?, ?:? i '»ftc?f3?ft? 

*rtl*f »it|5r ^fjfn c<<c^ 

m 5T^<ar? «ftf 8»« srf^fj 

«ft?»ttw m 5r9??tc?? 
l?C?RI '^WCT? c?rM'Q xfei ^?i w 
r^sii, ^1 Jr3^t? f?c’i?39n*r fsvi 
c??c^ *ftc?5ii ^t^itc?? 

4?t5r «PFi ?'«?! »r^ ’r^fsi 

^??t? f?c?y 4?^ wi^ ??=?t? fe??5 
??c*i? ftcaf? I f?f«? ?fc??*n 

Cfisi fji^lssi ^4^51:5(5 

?c? Tsfirsi ^1 ^?i »T®? 

Sfl ^^f?5l ftCJpt C^l^ ^i9\ 

W9] I 

•iitrsi^t? wft? 'stn C9it^^ nft? 

'« ^^ntwrsi? *rfirjrM 



81^ 


[ nwi 




til^ CiTtlSsi <tt^ C<(tf I 

Jictfj 5ft® c«rtt8c*ffl nfs^t*! t5^ 

5ft® t? C«ftl55f Vlt^f^i^fif^ 5ltsits®*l 

C?5f| Cf«^1 f®f| ^^( \ 

5®*i 5rt®- 

^tf^®1 I C®t5f ^1 ’i^lwt? 

5ft® 'SI*^ I 

«itf^jfC^T®?ti:??f *ir«fj 5jtr»r?i 

^«ftif W ( ), litilt'Q >ft«fti:‘f^: 

sft^ <t^=? ®tiif ^111 a 

Tr®-ft5t? 'Hh a ifJTSfN ^f«iJ mw, 

nf%C'2ff^c« c^ftksr? »T*i®ij 5isft«it5f C5f <ii®^ 
®is® sTJf^i ^tf:^ c®t5r »Ti*(rf i 
5it?it fii?itf*!^t^, ^tc^r? C'SftiSw? 
’Tttfts'f^: ^«f, ®m, ’t^i, Ftq « -ft®’ff% I 
’5«r ‘fl5ftrsf C5f nfssitc'f *tt«9i ^itw, 
«ft'5jff® c«rt!Bcs?« Ftf^?r?i f®g^i cJi^tc^ii 5it^ 
*itai I f®® «t5f C9ftt®5^ 

5ft®tW ^ ’S'f’f^-Sf? 

®flt« Sfl I ^C»fS nf^sft*! 

’T^ftf? fens f?c« I 

»fW 2ft%?f §5.®! 

I fl 5ft® ^9\l^ «l1sf?|f «lt»f. 5tf 

«5f^fi *r?f5r^ I f®« 

^t*fl«tc?^ «®it- 

c’j’T'f ®5 sft I f®® ^Rr 

<2r?f^ ®f®c^ '®?i 

c?«iii 'iir'ri ®t®7® ^t»i 5ft®n 

^C«*tri*lt1« C5l Jtn^ ®t?f5ft!lrt 

«»rr»ic®t®»i c»i5ftsf c5tT®^l 

®?i wi I ’i55fwJT 

*f^4l c»rt8ft^?r srt%? 5ftt®f 
=Tn<f 


if11 c^rtiBsf 

5ft^ 5ft® C5it®^ «ar?*l ®«c^ I 
'flt'ra c«ft{5t5f? *1*1^ c>i^tc® cnc^i «t5fwl 
®5ti ^9fc« ®tc9f c«rti3c5<i 

fe«>5T 'BfTtf^CJfl 5Sf]ftf>f® f®g^l '«itr®, 

®t9ffei c^it 5tt6?i 'of?! n^tftw^i ®t^ 
5ft'«^1 '51?®^ I 5t5! 5f^t ^t® 

5f1 c®sT» 'st^ 5rt'e5l c®t=fafC»i^ 

SfB® *11 I *fl®ll^1 'St® <fl®t5[*!l ’ll 
5rt«it^ ®t®i^ii®—c®5i 5(1,5fn ic5t^ csftlS^f 
5ttf:® I 'Bfti C5rc® ?ci c®*f i 

®ti*f 41^ c«fti55f ^ f«^tf»icsfi 'Bf*15:11 

ijt'® ’I'si I ^®itN f^itfii' 

c®t^:ii c«tti6:Jii f®i^i 

jf®i I 

5tt® ^r^il It® ® 
ltd’ll ^T®®! *i^’T «ftiti »f®wt 

«fti 5fi I ®ti^itj?t:ii 5rt®:5tf^®i t^f'f^ 
i:i:® lili i:^t®ti ® ®t:ii 
®ii^ I 4:?:-f it'^’t i9i:® ^t’f « » 

citirti I 

5^:11 »lt^ttlT itvc*ii 5tf®?l 

5fi I «33[ci 11 iftc® Cl *tfiit*i It® *ft«ii 

iti, itc®i 5tr®il ci:^ 111 551^41 

®rt?|^® it:®i ^r® '®titc®i ^ fic® ®ci I 
^ti® i®t»ttn:i II It® '»itc®, ®tc® ^titcii 
C2tt{5cii ’I*i®i1 '»(t?tt^ 'fl® "f® i®:ii ’®tsr 
ci^tcii nm I f®® It® iiiti ^i:sf 
5ti®tiii *1:518 ®c® ®ti I it®t:i ir«f 
»itifa(r® it:®i 5t»iti it®tcil iti. 
5i:!i:®t ®i *fi*iti It® it®iti (ci c^ti 
^tvJti It® 11 c®i) «rc®it®i ®t^« 
*fti:i 11 <iii^ ®it«ii ®ii iti, ^tt^^ 
«ft:5y *rt®fir® it:®i «t5»ii 

*ttw I 



wnti, 


JT*it«ft5r ’ll*! jpai *fti!i: - 

i I 'H^W*!! 'st^ (c?Jf 511 nf^iit) 
c«rc« ?i^; 

^ / nst^c^nr «f5?i5i =??i« 

«rtC'5?a JfCf ^1 C^t»!l, ’HtflsT, 

'®>i sitnjii f«ir-rnf ^’T 

«i«i<f c«rtlB5T ^jNIh 

sii5ftf^i^-f ^51 c^rc^ *tti?f i 
8 I 'Blt&l '« ®t*! 


’ri«r ^ fipfc^‘flc’ni ’ajt^tfs'si 
«i c^i^ nti?; 

«I <rtc«5r ^taftn 

4r5*isT an 1^1*1 5^1 tif^ii '©‘■'in 

^is «rtcwi! ^Prii 

*ft« i 

«* I *!t^. ^l»? ®t9f, ^art^t?t*l ^1 

c^t9fi, ^ti©« cfirtlBsr fsii? 

CiltiBsf csll ¥S1 

«l® *ttH! I 

’FS1 ms 

M, ctfei« nf?i3S»i I 




^llifl’fa «{tw, ^t«(''’PJ^ 5ltS{’!l^ 4l^’!tl?l 
'BTl'gs « 'Sjspsf ?fl« C??—■’Tt’f'l^rs 5in1 
«irai’!t< *rri!*tf^ I 

r^wtc5»w J!t?5ti’ii <2f*rrPr^ ?c?if cn, ^^\- 
>jf« firf^c?it«( 

515 I '8iHi ^ai ^tf, 

'il’ia! f^a! ?[fl^1 '«lt5!l^, 

^9f^\5 ^m'e 'BW’i^li! ^tni 

ail’d C’f<n aftl^ an I 

'fll’Fiai f5fV«>ai1-p[Wtiaf? 

«<ifirn Biniii c^fai c^t=ifH«n- 
Itll artill f-r«, ^tiar^ 

f^«t*rt’’8tc?f <<i^{B t'* ^1 

^’5%iaT car *taait^. 

C51TQ arH ’©t'fl 

^I’s ntw I 


'Bitiarfa^far c*if®^jt»i ^nti^rtPru^far © 
asitcaifl^tai Ci^fa?[tf§^ caft»rt^ «rtW 
C«rPrC®^ ®t: 

'sitii «rt5 ’r^c'it ^!ii« ’Tt?c^. 

uiJiai f?ar >1^51^ asTtanfl '51^ 

<5^ <2f»llT C^^*iait^ "f^tn: 

«if^T ?Wa serial ajf, 

-t^arMi f^nr c^5 art^ait^ c^i 

f^mifaf I 

c? ar^n 

ar"Hl^ f^ll^W, ^tiars 

—utina f>i ’itsR ’ll? '<▼-1’ 

afl?r CtlB *rtlfl, im^ai '©15*13 

If^’ii’d^ c^filaii I 

f%f c^ii» flunar, unfn 

(«it^ c?<fi3 *rt©ii itii 



8^8 


Util'S PwH 




¥t5*i c»r«rfc^i 

f^isi nt»j5i 5^31 
•Stcifar^r I ifliFr? 'e 

<3r?[‘r f^t*[ to 

C^sif^ 'sit^t? Alto'S I 

^ c^ to? ^fi f?i^f ^r^5c?[? nwt 

tof^T si^^i 9lt« ^c?c?i \sc? <3? 
>Rc? »rwi 5t»T nt'a?t? f??r? 
^t'sr^'Q cnr^ i c^^^ 

’T'P^f'P'si <ii?F^5r 'sitcNflr^t? 

*f?»t-r ?^c?? ^mu «rr-ri 

•ft?i^ =111 

^t?*r? *r?Jit^ «*« ?^? *t<?[ 

c?!'? C’fn I ‘fll5 =itaf 'sitc’f? 1 

fVl ?t?1 »IICJT m 

'str?? ’f^«rn »ito*i ?jt*tti? 

?Tt*fT "Bit'S}? ’tCf? f?9| ^1 I «it<i 
^?1 '^?t<3f^ f5^«,>11- 

ftwtrJi? cn^ c^m =ii, ^t?i ?:*i 
urtc^—f^ ^t? ^?t ?t?—c»it?{5? ??=T 
sir? cmi I 'il C^1 Tt^C’FI? 

*rf?*ff^ I f?®ti=i? 'Sfs^taft? f?c=r 

4?”ti «r:?tarj =ii ?c»!« 3f=f>rr?t?*i «rtf <4^ 
?^i:ji? c*tt?*i ’it? I 

??**} ?rirf, »ii??si =it^ 
nt'eft? «fj:^ ?? tot^} 
?? c^ w ?=if=ii c??l5 

"Bif^Jitajt? ?if csf:?, cf?»i=itai 

«rt*r?t^. c?to cnc?, »<i?5r 
j|-^< Jift? "tNi nt=f f^i 

^t?*i ?f =11—=rt?{? 
=IC? C?tcsf « ^^^=lt? I C«3?3r-f?a3t=l 

c?tn f=r?to? c^ 'flOrr? ?tt?, 

sito« ^'5^ c?c? ?tc?i ^c? 


^t5i w ? 

c=ic»i f? I ?t?*ni =it?? 

>«• ??? *}tc? i 

? »lt^-=Tt*l<j ?tf?c? f=i?t=i*? 
^?=r?t’t=r, c-tw? f?c=i? nfl‘rf%? 

Bit? fV C?ft!T Bl^ 'Bltr^ ? 

?'^*(tc=l f??C? C? =T? ^‘tl 

?i?cf, ^ti^ «r*itfi« ?t?ci c?, *tf?*i^ 
??r’T'« =it?? ^t? "rf^* »ft=i<T ?®ft? ?t^r® 
ntt? I 

f??a ^^Jt?in?itC?? ^C®! 'aft=l1 

csfif, ^tc^? Bi??f^?r ^t?*i f^’itt? 

C? ?t?t ^?i ?t? ’^tl^, ^1 =1? I 

Biffc^i citsit ^t? ^t?*} I f?nti? 

c?c?? ??5^>i?i:?? *}^ ?c? ?t?t? ^011 
§i5f? ^?i c?c^ ntr?! 'flis^t*} w»\l 
?j:bi tiint? c?» ’W’T ?t9f '«l5 ?wli 
^?35}^?r f?w(?c*r? c*f<ri csfi:?, c??:?? 
=ii:?j ^???j c??i f?c9i^ c?t:n? ?? i 
c?tn f=i?t*ii:?? ?t?i ^??t^ 

?»it^ ^^1 c?t?rt? =ii c?, =ito« 

Bft^^F ^?»i c*r?l5 Br|fe ^t?r?—^t? c^t? 
’i'?’i'f® ?j? =n I 

c?t? 'fl?l8 =Pt?l*l? Brc^ w m 
?f?i c?«n c??, 'SC? 'St? tot? 4??« 
•(t? f? I ?^"tt53f? ?1 C?f?f®f5? <ilt ?Tt*ftC? 

^f??i ?c?c?i ^t?? ^rst? 
c?c?? f?*tt^ ?i c?^t?f^5i? =r^i¥t« 'sftei 
nt??tn?tci? ¥tf c^c^F, 'St? *rtflntf^? 
Bi?^i -<1^ f?*rt^c^ ^vrto f?c« *ftt?i 

C???—^'S^sfil Bf^ ^^c?? 5»l?t? 

viifie it'Si ?c? ?t??t? n? c?ti ?t?— 
?to it's! ?C? ?t?1 ^t?1 Bff 





f?5i c^cBti i w 

^rsl Tv\» f^nt^ ^1 

3i»r *ft«it?r 'e^ i 

^Jt*fti?i c^ ftc-t^'f fil^l 

«itc^, ^91 C9t® ntc« I c^t^r 

c^fJT nrt’ftwi ’?^tr»itc¥ 

^t'gt^tf^ «rC9 9t9l ifl9 ¥C9l 

?ftc^3 C9^t9^afPnJ f^II C9C^ 9t9 I 
>lt?W9 »fl9S91 «II9tafT f? ^1, ^ 

9t9 I «C9 TC9F9 ^*(9 
?<tr»ltc^9 <stf^^»l ^5919 «rJlt‘f •ft'QUl 
C’tr^ I 'f^ ^kl> '9f%C9 9t9, 9f9irB^« ^9 I 
*lt=f9C?C?9 4f%j5 9t9% 


'O’fJ <<1^1 ^ 

9t9% ^i^9*r ^C9I C^Nt9 
^1 f^^9 9'C9 «ftWC^9 CTt^9 9tr«9 
^^9 I C9?*C^tC99 515^ 9tt^9 

>1^91 I 

tr®9C9J^ 9? C9t?r f991*r ¥91 5f^9 
?c9i:i 9c«i <jf9ft9 firt9 5T9 cfcnl 9f9?ft‘r9 
^991?. C9r^ cntf I 'iir9‘C<i1 9«r9 ^t9'« 
^9p5 ^t9 ,11^^ ¥9t'3f^ '¥9^t9 ¥199 ^^4 
9t?9 999 ^t9'8 ®ft9C¥ '« 9¥^¥ *ft9C9, 

^99 «1 f99t9*| « f993|'f ¥9l 9^9 9C9 

<99^ -It^lf9¥ ¥ 9t9f9¥ "tf^'9t9«ft 
9l!?9 "t^ 9^t99'S C9'?t 9tB?^ 9t9J9 I 


»it^tc;5qj 9(m^ 


9t99t9f9¥ 91 C«igff|:9^t9 9t?tC9; 

9f9r9¥ ’r^9¥C*l9 9jt9f9fB ^99 'sif^ 9*l¥*l1- 
9tt99 9C9l| 9l9t9¥ C9| I 9^'9tJ9 

9J99tf9¥ 99if«(:^ ¥tC5f 

^191^91 I 

<jf9^9 9? C?C*f «lt¥9f¥, ¥9- 

^9, 9tf-9tN9 C«rij5999¥ 9l¥ 9? 9f9' 

9tC9 9tB 9| 9^9 9t9 I <91 'Bif^99 9t^ 9^9¥9 
9J991 f9rt9 9t¥t¥t9>Sl« ^¥C»19 9T¥t^t9 
C9^t9t9 9Jt9tC9 >f^t9¥ 9tC9 I 

C«{tl89999i 9tt99 'Bl^t9 ilt91 'Bl^i&9ff9^ 
C9tC»f9 ¥199 ?C9 9tC¥ 9Cn 9¥J! 9t¥- 
9¥9 ^959 V«9¥9¥ I 

^f99*t9 C9 9¥9 911 ¥tf9n9t-t9WtC9 
^9^ §9®, C9 9¥9I C<ft9 9t99t9f9¥ 9f®' 91 
C®¥laF9®t9 ’Tt^tWJ 9t¥-9t^’r, ®f9®9¥tCt, 
¥* 19 fl «r^f¥ 999f 9599^9 ar9J99S5 

¥C9 9f^t9 9W^9^9¥C99 9J9^ 
9C9tfl <iHrW9^9 9^9 9«9lf^ 


9WC1 I ¥C9 9¥9 9l'3‘1^ <999 ^9- 

19t«C9 9titC9l 9®9 I <9^ 9¥9 9t¥- 
9¥9 9taft9 992|9t9C99 9¥f99t'8 C9C? 

9fC^ I C999 C999t^ '0[tC9f9ft9 <9¥ «rt¥ 
C97¥ '¥t9 <9¥ «rtt¥ C^Ta*! ¥9l ^C¥[ I 
9ttC¥9 9C9r 9J99t9 'S* • • *lt^9 I 

^®'9tc|9 9t99t9f9¥ if®* ¥f999 99 
9159 '«ltC9 99^¥t^9¥®tt9 <9f tt®f 9t® C99 I 
«f9t9®: ^¥C¥C® ^9f9tf9^J¥ 9^¥9 « 
9?9t5 9t¥ 9999tC?9 99^1 99t9t9^ ^9 <99 
>99t9 ^I9r9 I <9^ 99^1 ¥tC99 I <999 

C®B?fe9 9fe99t«[tC9r 9t9 9art9 C9J9 9t^9¥ 
9^9¥:99 9I9’51 C¥99 f9n5tC99^ 99, 

«I>ft9f9¥ C¥Caf, f9i:99 ¥C9 C9 99 C<f:9 
9^^¥f9 f9¥5¥ B9C1|, C9 99 C9W« 

f9l99 ¥tC«f 919^9 I 

C9 99 9^¥t9 9t¥9¥ 9^ ¥C9 9fBC9 C99, 
9t9t¥ C®^f|!9 9l^ -srwtn ¥119 ®tt99 
¥59 C9¥9t^ 9t¥9¥ 9^9¥C99 



81V 






5^1 -it%» 

ntc^ I 

4(aRt?r cisaffei sfl 

ftfsr ar?*i =?t?isr, ^t?['« 

c^^jfspT ^t«1 c^t^r '«it-i?i 

511 I C^ mw ^^5 

^t5, ’T^ 

nf«'«fwtn ?? I ^t?C»1'Q ‘4*(51 nftjft*! 

c®8ff3!i *1^ «rt9tn 5(1, ?ita 

lit? 51^ ntc?r 'sf^^i ■'StRii 

'qtff^“4fr« C^C^ ntc^l '»l’«r^1 

w <rtii c^t5f 

ntc? I 

C^^faPf -1^3 <t651-(1?1^1 

fii5Tt?*i •rftflpi nc^^iNtc?it 

f^91l ^ftq CHZ^ 

4^ =ij^’Tt?t?t'« ^t^c^af «rnN 

I 5lJtJTtgl’lt»l ?tCSfja C'lfC’F 

'Q^tPl^ksiil '3‘»« 

5lt^»1l »^CB^ Cift^ f^Cl CPC^F 

9t®^ 5itf f>iitc^w ntitiHi 

^51 *1^^ Jit? ®ht ‘iftc^ I 

f^f« cijc’i' ntitc»i Jit? fr«i 

Iftc^ I 

^tt*ifii?t? n(5 ?it?jJi^t? «fjj5 

?t? *it®^i I '^Ji^3tarj c?t=? 51? ?trJi 
Jltc?? 5t»ltJf C?«?1 ??l ^^?tC5T Jltc?a 

^^tc? ^jtn? c^ar n?f® 4ciitn ?iii 
?ci? I 

«r? JitJii ??:*!? Ji«*i «rt^ir ^ 
•I?i®r5 ?1I1 51? Jf??i| ?n 

ftf^f??! w TWi ^nw «if®?tiiit? 


c®affg!? «if^ ^rnff Jii ®tw n^jf- 
f^?t5*i mi'^ f?9i ?^Jii Ji^Jitw 
’fc^i^nt? jpcaj «q| jfij^t? jrJit«itJi »m?i 
,i)| Ji^ii «ffaF?tl >4? ’f^J? 

art^l cac«r *4^^ CJl *rf«*lt*r i^ 

«rt5tn ?4i ?t«i 'stif '«i:«i'? ^rtufr 
C^n =??81 •ft'SIl C’tC? I fiff^5tT '4C*r5 
nsjj ft^t3*r c®i <4^^ «r?r5« ^t*r 
^3ft^ ttc? I c5^1?9i 5 Tn^^*i ^Jtntc?« 
>4^ «rnt3fj I 
'«rtiJif«?t3 

fjic^ nc^Jini fCJ? I ?f«5t^ 

f4'^f«Il!ll9iC1f *4^ f^51i:? ?fW‘1t9 JfC?IC?5l^Jf 
«r^Ktff ?«:?. «tC® ’l^C^t*!! 

cH'c^r ^«i5it? "sita® 6t^-*ti5 f«f5i c^’^t 

JT^^’P‘1 ?<11 ^tt^ll jpc^I <4«fi{ ^ti?t?r 

'451^ «i3rt^ «i5pC9i Jj^ntfii® 

*ft3i:^ I 

C’fJlJlf®i:?lW C3Ptf4®1 «lt»l 

3T^?i?f«i ?rc5i^*rtw jpc^i 

<2rciitcn5 Jitaii ?ac?i >r?c«ft 

♦fl5 Jlt^ ^C»l ?45ltfl 

f?9i ^?!8 ?i?rj|? »iJi?ii • 

?jtPicjptf??i f^?R^t«ic?« ®tjn « 
aiC^JltC? *rt?1 C^tJltC^ f^C? ’1^51=1*11 FMtJll 
^ I ^-^?Ca5 nC^^lt^ JFC»I >4^ JP^ 

*1?^ ^stf«r® ?m? I *41 ^1^ 

c^c? ntJiisi f^Ji *1^ nt?i c^tJftc^ ^tt?l 
Ofm^-^tc?? C?tJf ®t5®J|J ?C^ Jl1 I <4^ 
*|?f® ^«tf^® ?5ltfl ^itC’f *1'®' « #f5l 

cfet*itcfei ^tntJi c^c? jp\ fjii:? ^tlc? 5t«itJi 
c?«?i ?c®i <4’i'x 'OTtc? cin:? ^ c1^t^tci»1- 
*rt5ri^ I ^ Jf?»i dt*it^tJi ®t»i ®rti:®« 
?l®1 311-®t? 3|| ?5if c?n5i I 3i«in5 

c®?ffsF« It®* ^«.ntTW? ?i f4<lt5*l? cfiar® 





TkattB 

?c?rf ^tc??i 
■sftn cM^ I *ic«fJ f^^l5 

cit^ c^’^rtcsr c’f’TtcJi f^nr 

I *(ti c^^rtjsr «f?Ji 

jf^9i ¥tcar ^irnrc^fl I 

C^iWN « Srt^tcaf C^ 

■[^-^^♦ftvfsi^t?^ ?I31 ^J^?5-5 'itJtf^ 

?R5i «rr$^5 

'STt^I^ I 

^cw c^^Tm 

^Tt^itc^j c-ftR« ’fNtsr nrii>(tt*r ^rt's^^ 


81't 

^=1^ f^’T 

«rt^ ^^11 f 5 I 

^^at:|ii 'BiTt'G ®t»r 'srjt®f^f^i|»f5r 
®fC3r c®8?%5 

’Tt^tc^T c-ttf<® *itai 

«l5iC*lt?!l ?FC?Cl!l I 'BTtHI ^?1 ^tcs«r ^®, 
^f®^, «r^f® *iti ^tiJi 

f>i^t« <5r^‘r lc<l^ 

’f’^c# 

I' «fta 




*it?N^ I 'm^ ^?it« 

I ^tsiT '«^«fnc3?r f^5t« 

^»f®C5Jt<f ^i:?l «^tC^ I ®t^at»T «ll^il«f1 
^isc® ^r«! l8ft« 

'sitaTf ei«if1 I 

3J?I C«PC®^ C^ 15<F1 

f^’Ttc’i ^tsF ®i j5fi 
Pfc^i ®tl9tn<TR« c9tcn?r ^tapt^ 
^isj'Q c’!^ caft *it?it'^r^ VI =*fi i 

c«<rc^^1^-?i «r?r*i®: »i*^< 

Jial ®t^iltw •fl’PfB «rf® 
c»T«i ^ c’FtcMw ^cai« ’TNta‘1 

si® >iiai c<fc®'e *riw Jil Itn 

f3rc®'8 ^11 art^rm « 

at’T'hif^^ ^t'e 

ore? ^:i5 I 

«IK ^k^-cnfsi- 


f»Tf^4 f^c5 c^®tc^ 

C>f®tC^ f% 

^Ita? ^'g^^CS^I-^N 5«1, 
«i^®: '4«r^ ’i^^e 51^ I 

C«t?t«f^‘f C?tC5l V 

^ ?ci Hftc^ ^fapsicna 

'ar«f?i c^af I ®c^ c^ c^t^fs 
^^aptR® ®t?f sjc«fT ®t5 
^ 3 ; ^aftf '«ftc^ c^rtfSs «i<f*|'f ® 

^tf--c5F.tc5ia '5i^c-f •ifirn® 

V I ‘fl ?t»ii n>i^i I 

rri\^ W1 ‘iis 511 

w’t ^sc® c»r»f ^1 
w»! ^ac® V I a?®at^ cf t^r 
'«3[«f ’if? »r^ia‘tft® c^ta®^c5F ^ca, 
®t^c»f c>T^ 'QiafS ca Jfa c^lta »!^aptf«ii® 
V f^» ®tt?a'« w>T ^ara 1 

«t^at*T afr af^a^ fV* ^fl V 

c»r«^ f¥ f fV ®ta w r 





c^fJT c^tJf *r<ft:<ii c^*itPi^ 

<fl^i8 Rc«t^ 'Si I C^fsf ®t^'ilt»r8 
c^t^r cftJT w c^»itf»f^ <rtc^i 

m ‘iftc’F I 
^3 ®t|iltl»rsi ^tff® ?I9f1 'fl^lS 
W-r ^taft^r I 

^tJl 4rt «i|f“iil^|5 tm fJJ 

^(tr’Fl C^^»l*lti3 

aTl^f «rt^?r «it«t*r5i »Ti«r «rt5?cnr 
c5f«n ^tf I 
C’ffe ill 

r<F 51^ f «t?I «t^- 

I ‘fl?i ^<. '"fsr =?<fi fVif m 
c^t^tr^fi *ttn ^\ I =?t»T % 

sfnrs— 

«rjtta ^®f3 far=f 

®t^«tc»i?i cn n1^®i <fl<r ^nc? 
'eitcf c«itl5w?j I ^15 ^t?f '«rt'?r- 

»f:^5i‘ftnrc^i m cncf, «? 

'8it«‘il5 r!ic*i's wtn 5?l 

»nf9i «it^?i*i 

cn«, ^t?ii '8i«ft«. 

^nc’it’it c«tt!55( cn« ^t?, ^ c»i^ c«ftl5c5?i 
»it5ni*i ^t«i -sf^i ^«c® ntcsi 

4?il '« n?i^f I fiff 

^tS'f CTfl^il ^1 feftfJf ^^ 

c^i^, >r^!f*i'r ^Tr?i fe*n[i5« ‘lui^cw 

cfM 'stpr? t{ii c«ttl5c!ni 


c^ ^ w »i^i?mtnj c^fc^ 
c®:»r w ntw i 

»i^^>i‘int’rr >iit5r *rfei) 

j(taj ^t^?it*T c^tR? ^ttR? 

’fCT c^irn 

JFR RHI «tl- 

5it»rc? cf^ ill I c^t^r c^fJT jfjici 
c^rtlSRi (iftc^, 

C^Ft:? ’fJIR ^1 ottcf 5f1 I 

ffl f^S C^t^l R, 

»lt^ ^ 3 : 1 1 ®t^atc>13 3t3l 1FC»I 

Cftl33 3t3 

C^T C«rtt8R3 «lt33‘r*r? ^'sf? fsc® 

<rtc^ I «f?® ♦(c«F c^ftsiSc® JTRjts 'S® cs^ 
'3t|3t»T CS, *rfsC-fC3 C?tsi5 

Rcfe ni® ^tcscf nfsf® ®t^3t’r- 

csfscs ^tc»fi jT ^rwtgr c^tsc? 
j|wtf«i® s^R I ®t^stc»fs n^fsiS 

jjujflf 'Bits s^ts cs'?^ Jiss »iti5r si I 
in\ «rtss^i jfscss SCSI cs fsi fV sc^, 
®ts ^ fssas 'SSS'S ‘ ?i"»fbtcs aptsi sts 
fsi scs ijs-^t^st’r cs^tsiSc^ 

^ssts SSI ®t^atcsi fsfefjf «ijtfs® 
CftsiSi 'BlJtfsCSI SCf 4C®StCI 

fsc-r sti I ‘ss'^ If css f^fscss sc«r 'S^ 
fsscss ?cs (SSf fsst& sfss^'sscfe; 

C^tsISc® f^s-ms S^Sjt RC? Sti I 

®tlstcss »S^ Sts RtsiS C^S <Jf^S 
^S t C®s^ SI f^S^fSRF iSfSS SCS ? 

4RIS sstss ^s «it®'a st«ii sti fs I 
SIC®1 si ®t^stcss <<11 StSC® C®tsl58 
«r®itsjts ^ssts sfissi csl I 

ftfs sf^css s^-rtwcss ffitstsi 



^iwT «rtT^ cartCTti'it*r i 

fsifw art'll? 

caFtc>rtc»rt*i ?cicfi 
c5vfc*itc*Ttr«i^ ’T^^Tl '« ’fk*ra 

fed? « «ft*fr?i *rt'#i '« ^J^fRaiTa 
^11 'srNt? ’sn Tt^its 

^’F'9^ fifSf f55[t»l 

c^^tc’ft^f «iif «rt^T^!5 fww 

tT? '« sirsis 4^-viif j5 i 

f%rsi3 hftlj 

s^sf'Bftf‘(ftc’Fl 

f^5T ^tl?it>r 

’T^ ^ wthf^ ^tc^rn ors, 

C’Ft^t^ ’®t'« C*IC5f f2(C^ I 
c^ti^tsttafjf fajat ^®fa 

^31^ i^a-'fllS ^a *t?:^ 'arN^'SJts 

ntft®! I 


8 ^» 

^HtC^l ‘il^fel Jftvit’e ^tci I 
^l^9t*r ’Ttw 

c?r? '«iT'H^^f®« ^afa^i »p[f%8'&w 
55jc»i 'BTjt^^lw «rNni*r^t^tm ^tf^n 

C?? I CJlV^nj?! C’T, 

^«rtl 

'6 «Jf®r«rsT «tf«l5 ^tapJi'r 

’^C^, CJf Clt%9 

^*i I 

4r«Rtw 

•rtta c=i^i >its{ww 

*rc^ ^®rli '« Ttc=T 

’it’T ^ <l5*lt^. •it^ ^?i «iwi 

ar’f'* »1"^ C’T wtsi 
3!«a ntta i ?a:«i ^rt^iara^ 

^ta •raJi'NL ^t^tafa ^cifa ^laita f?ca <4a^ 
caff ^acafatca ^aata ^nta'Q ^«tfa^ 

^ta I 




cifc^a ^araa’af^ liiaa ^<^Ji^ta 

fe*ra '51*2^ 's afaiMraa fitf^feai '« «f^fa 
fan 4af-n’ a^a aia ai? *fa‘1«Ti-1%^fa'i 
^nn I ^t?[C»i'e c?t^a faf^ ^ir-^fasicira 
nnF caaa, ^r^as^a *rc^« c^afa ca 'ar’j^ 
^a^ aW«ta fatHa «^f®afta^ anr 
atai a-r a^a aa "?tf ® acaci i 

’jRf^a aflame? caata «fr 

c^wianl at« ata ai i a^ca 

^Ina cacaa ajta« aa <aa^ ^t-aj cw 
nc?i ai^ 5fc*i astna aftaata '« 
(i'fata '5?i ac>i ’jf^t^fa Prwita^ 


af|a?raa ciatemnrfa ata; 
catni^ta aiaata cac^ 59!ca i 

<jMa ^a»T^an <sfR5 ^s a^ta ’tc^ 
)ir...o ^tca cac^ 5C9m~atnf*ftacaa 

nfaaH c^f^ atca afptu all apw ^a4»a 
sftw ca "J* cvfl3 '3* sf’F a^a Pr« afaitca, 
^tcaa 'Binna® ca'a^ «raa ^a aaa 
^nta I 

*f« 'iia^ atsjna aia ataata a«i^ 
ajtn, 4af^ «tat ca aia^fa^ ai caa, 
^ta aiar ^tai an at^ca a^icas atca i 
taaalB aTfaft^ta fa^ cac^f ta^ 

. u A 



8^* 

I c-fc«r 

atct—c^^ fiff^ltlB 53FtJT^t5 3fCgr 
? «fcs^ ^C“t5r ah I 

'«r<t^ cwt^ii 

iflfl «ftc^ f% ;^i, cn fkm^ 

<T?W I nfa^'^c^a c^t^r 

a^jf ^«»r^ £t;it«l *rt«fl I 

=Ti «f%5i »j'^c# m 

’TV®! 

^^7 5J1 

'6 «r%5til ^%f9^ <£rr«f^3l 

ntw I 

(fl^iT vii^ 'srf^^FUn 

5tt«fJC3| 

I nc^^'TfS =5«»|^- 

^C3Cf a, Pf^’fTCai 'Sf’lt 
^FC?!’ ^*1^1 

3t>r ^13 C?3 C’FCSI® 

cw«ri c?!i I 

^C^*t®a CTO nC’T^'fl Ftfqcw c^ 

^‘<fj 3:3c^, ^ sitijm CTO «rc3tsfr 

*rtC3 =11 I ^t3C9I'« ’I^CW?! 
n^tc^itssii ^ca ca »r^ c’tcw, 

Jitsjcaa capita's ^ta aif^apsi c?ai ^ta i 
cw, ^^a (fla^ >^<Fcaa at55i atcaa c^fcfe 
at^ata sraca <^la^ ^f^ili 3 «ata «fca 
atar ai c*rc«i «tcaa fa^rfa -ffe 3t»r nta, 
«!iCTa *faa^ af^aca ^tsacaa cifzm 
afta^'a ac^i .ii^ 3ffa sfIB 

ataaprwa ca^ia« caai cacf i 

cfcacfa, ca aan Pttj 


fawtn t a-f a^, va 

Pf^^tca ^aa.'S' at® ata fa, «tcaa ^aata 
atai < 2 raa aaca ^1 cacati, '«ta cacaca « 
cac^Fca, ^tai wfcaaf ca«^ af^afa—af^a® 
catajaii «tcfa ^ca^ caa^ i «ira Pi«^tca 
atai 'fcacw, aaa^ !^^aca ^ttaa 

acaj 'Sft&aan'® afaaf^^ 

3 rac^ I «qcaa acai caai cac?, ^caifn- 
Cta^i '« c«raita'sf^ta viia^ ^acaa ^a- 
?:caa <!!ff« 'datal^ i 

a'9t?a cacsa caai cacw. fa«^tca '«ra^a 
a'ca ^tc?a ca 3 ca atc^, aaait ^aca 
acata^^ atcaia ajaii ^aca^e ^1 'ata 
3a ai I 

af^caa '6 at^ Pfs^tca; 
^?^ata ft^asfca fear's* atai ai caca 
'sraj^a TO ajt3^ 3 ta^ I atsjcaa 

af^wa a^^’ai v« ^ta ^f% ^tcaa f«a 
a^caa acait 3ta ata-~af??f a* istcaa 
ff% ac^ aaa<^ i^aca i •iica'c^i ca aa 
aa^flFi 5t9itcai 3cac3, ^tcis c?ai caci, 
fa^affca afai ^cac3, <5tcaa a^yc^a 
afafa fta cacacfifla^ al*fa'ta« 

'stai ^ta 5Fa a^ac^ atca fa i 

f^^ai ^tcaa aTfacaa «raa f«a a^a 
acata^'S' at® ai cata '«rl®a ^Fca ^tcaa 
f^a^ta afe* ca sfa ata, ^ta aca§ ^tata 
a*p« ataa at^ca« Pr^a afacaa, atatfa?? 
'« sfwaa a^aFt® faacaa ^aitfaa '«rfcatc^ 
4^ aa^tfe a^catfs's aa fa i 
(i)^ ^ar a^'at^a ajtatalS 3f(ga aca 
f tf^caca I 

aftjcaa fa’Fl "« ^f^acaa ^aa «ia®a 
4f®ta a<tcat5ai a^ac® aca «flaa ^caa 
gjlSa faaa ^ca, ca ^ ^at^n's catai ^ 



'fifwt^ I f%<J9 ’TW *tf«c^*tf8 <11*1^ 'BftPsnw ^*fs ^?[ 

?r® *(1nr c^, ^1 c^'hT =11 c’^tsr ^ ?[CJi l^wtuirs c’l'Ciff 

cwtw «f^i^ ^1 *rfe* ^*1 *ftw I «r«t?i-ft^ ^l^??i 

<4^^ ft’Fl '« '5it^«?F I 


ff^ ^ ^®[wr?r 

Ras 


f Rrii 

SIWJ PtPf^—t4*|i{ r^, I 

c?r-t9 « ^c?i c^ 

ff4-«r*lt^ ^1 '*ft^*(’ai 

^ ^t^till C^ 

5rc5^5r mK 5ffj(g 

'9 ff^ii ^t5?hr *rftr^-r ^«itf? 

«I5^tCiI C»T^ «fnt^ '8I5{»IiJ‘l ^til5?l 

*IWI ff^- 

■sf'ft^ c^^si =fc?— 

^ca ^’f^is' 'BTtc^if ( 

^ ?fa:® ^a=5 c?»r'®^c^ 

ffaa «i'f^ ^Ttra"® 

>11? atatfaa aMi^a's §««*rttfa 
*ftlc^cil ^?ta atfacs! 

«iWc?a ca^n «rata^: c?f<rt^ ? 

«itatcwa circ“f ^^tai ffaftca? 

'sitc^a ataii^ ^fait^ 

^tc^a, awT 

faava i sta-^^atiaa %ta-ta^fr ai i»ta- 
^ati?a «jtaajwa f?»ita'« at%® artcaa ai 
ai >r1^^ aP!c^ *rtwa hi i ^rirs? «r<aja 
^faai ara^ta ca 45ta « 


4}^^ 4f^H afcaa, faaa'a'stca? 
'8ifa5pt^»f fa=v ^tai nf^c^'e aftaa hi, 
^i^rcatarHta ?Ftn^ f^atca ^tai ’W ^taa i 
^"’attaa acaj «i«iM atatal f^fac^ *ttcaH 
^^la^ >i^si €f5ta 

*rtJaH, ^tatat'e ’Ttatatla acaj 

«r5ta ^can hi ai a"^!<aica fncafcaa sffac^ 
fifBTfa^ h®tfH^ <2fcaK ^raa 

H)i ^ai5 facac-ta a« ja^Paacaf 
atc^-^aiia faata 

Htl I atatat 'sitcaa ^tatcaa 
'»ifaaft^-i^ Sawtfnaf faacaf casan 
faw HC?H I 'Bftata aca aa, <4t fnaafa^tt 

ffta ^af«'« atar fe<.ntaH af%a <tca «rata 
«i^ata I 'ill «i«ata ?a ^pfac's hi ♦ftftw 
^tatcaa cac*f mt^c^ ?Ra 

^af« ?iaaat?« 

fa®ta «rafH ^«ata alc'sot, ^tatcaa 
cai:"fa fnaapa a^a? ’r^atcaa 

aatcafa ataj flat^ia^^iT ajaatai 
aatcafa ^aa'a faa? a^atcaa 
^TtatfaF^ facia cata cafl^ai atl i fif^is 
aatsp ffac^ '4aH'« «ia'sjtHa?Hap c*rii 
afaai iij ^caai t4| faatiasjij ajaata 
?a ai ntfaci «(tatcaa can ^aait^f 







9\r\ 

ajaat^r ?9 

'Blt?9 I 

ctt^, '8?«ata 'sfttf i 

^sfi^tcwa faaa«i a%i '2r^^’^3 'sit^Fta 
«?1< 5Ffac^ ^fa 5111 l^tcaa 

Exploitation of farmfrs 
—'5i<(fK PiC'Srcra ^k«f faarcffa 
jfa ^fcsr ^irnr^f ai c-tk'i a^ai I 51CS1 

'5^15 a^far-s ’ftfat^i 

^^tas ^c^Tf ^1 «ia>ft:( i 

a^>jt=i 5T»Ea fn?Fi-fa^tcaa faa^ 
>i^?ta ^t^k?a jj^t^ittfa fi^-i 
?^aki5T I 3T^«fjta 

faaf“>i^ti|5t«i fa^t^ira 'siaia^i ^fa- 

c^:it5^ I ^cfSfcaj fai* ^’??|5fta 

«(fifar^a >i*ajta ^Mc»fa JT^fsiiaa fa'5rt«\ca 
f^*ai 'It^tC'fa ff 

fa?!t^ca asfajaa apfaj^iisi, '«t^j a^il 
5^1^111 faas Ji^tfta fas^al ^r?tc?a 
'sat^fas faff's jfatc«ra jpafa 
^pfaata faaitf-ia'ta 'srsfatnt 
^^atc^5T, 7 {-\ faar-a^t^n*i fasr^ica f%«pi 

'Bi^caa aa St^traa artani-^Ffac^s fa^fafi 
■eitfacaJi iia» ^l^kaa f-T'spi "si^^caa aFC?i 
a'fa-jer'it^ sra^sit ^pfacaa ? 
^^fa cafaai aca i?a ca, fa^ ^f^ata 
‘fla^ ^t^tcaa ?^ai 

^ratr^a a'afa ^itr^a 

■siHtl c*fta*l a5fic''8i:ia i farina '8if%5S3®i 
af^c« *ttfa ca, ?aar-n^tan*l 
l^ia^ faajfsira a^ra^ n<5g ♦rf^at'Q 

facarcaa Sftani-^facTe fjpfaai at^c^c^a 
ai I ^t?ftai call f%^ai faiac-f af^ifta- 
atata, aiaai-atfac^j '^la^ (ii^atn «f«ltia 
fa^arcaa asfaat^^ai afijtai =ia 


*Ft^^t 5 i ai § 65 «a atajfaf aftafta 
^^att^a, ^t^tcaa acaj (aaa { 8 « ^ati?aa 
at^, fa fa facara artam-wfac'® f^faat f^ai 
^t^fa ^f^fi^facna ’rf^^ ‘flf’TtaF ata-'«ftata 
a^fac^iia i ^^tcaa acar aacac^^ 
r-t’Ftfit* a^raai ^at^fV® »T**ira3ra^ aFtJsf 
fa^^ 'sikia; 'Sflata 'sfcacsf isa a'tlsrt?! 
f<p^ai ^B5«a ataifaaf aff^ta ?^al 
facac-r ^atasfa^s a^irai^aaf 

'stkia I acq ?fa a^ 

faa^Fa faa^-aatc^fa %*ra s'? 55t?tm 
nsfacaa "sisjaf^f^a ^* 15 ^ ^tfaaifaa' 
f ??1 sstfaaf fa^!®! asfac^ ftc^R 1 

i?®at^ t?l fa:nw? a^ii ata ca, fa^ 
ii»2tatcaa acaj a^s ata «f»fttaa 
^ra^a ffa ca f^faca ca^ f^fawl 
aa^ f^faa nt?aia 1 caai 
ca, a^'ata fi?Fl-sJat^atataa'$: 
gsaf aasiTfcaa asfaaaca? fa^i caca atiS 

^Ic^—viiaa fV,-3fta ^^c'sefafsfa ’ffac'sc^ I 
'st^tcaa m 'aaa ^^aa f^vi- 
^ra^s'a ^fac^s i^^ca, at^tc's 
«t?tai ^kal ^aijta sfaai facarcaa ca*^- 
afatta facsrcaa ^f«r55 f-fa^ta a'ca hwffa^ 
ffa-«tat^ «rcata sfac® ntcaa 1 

«rr®feta q?raa fai cafc^t ^ai^ 
at? I m fifa ®55 ?r<s ai ^asfacna sfsi 
5F^ a^Ftna a^tfanfa ^ff^ita qitR's 

?tatc?i ?fa*f%a'fa m ntca ai 
fa? ? ^6?1 atffntca I 

ffita ^rsaralS «{<f«. Prf5F55 >i^irtcaa 
»if?i) fa? *T«lTttaa 5a ?fai® 

?lt»i Prfv® Jiattafa ^a?n*itf ffa?tc®f 
?fat^ ?tcai ^?l sfat® ?|£^ 

*v 

«raca^ caatlc^ ?^ta, «tsts cn-rta sta 



'8 ff^ir »tc^ ^?rt? st^'a 


f C^, ‘iftW 

*(C»IJ «*ftfV?1 'a*-8» i^Pr 

fe^ttcf BN-'5ft’Tt*r *(«fif^'g nfl- 

'5iiiWc»r 'St^ta *tfaataa< 
fiff^nt^isT apfac^ ntca^r i -sii^ssf -sfsfaKa 
^ts?^ aafc*ia ^faai?|sfl 'sr^«i 
^faatrB^T i f<p^ *11 jfa^ ’T^'ftcaa ^aasn'rca^ 
ai ^Ffaafa m 'iia^ 

fR ca 9!t®9f^^» '3t^1 ca^ta 

nfa^nai ^cas( 1 c>[| m 
atsf ?a, ^t^tc?a T^zmn si^ nfa^aata 
caft^T falter all; «i?fK ff^-Ptsr ca 
c’f-fta sjta ^It'© ’ftca. 

'Sts^tai fa-^t** a^^aa ^ii 1 n^sfca 

asii ar^c« *rtca ca. aft Tofc^r al^tai 
at*^ afaatiija ^a^ iflaas araa iia*s 
^fatal ‘Go back to the l.uiij’ ‘«ff»iC'$ 

fafaai at«’ csmta ^Bfa afaatc^a, 'sf^tc'ra 
atai (flaa ca? all fafa #f?ta cata 
»f^t^ca afaatca- fa?^^ afaafc^a 1 fnfaa 
^aa’ta 'Sft^a, f&f^«»ai, Ifsifaarfa^ '5i<- 
atp4>. ayajfta, fia sf'ff® cn-ti ar?«i acaa, 
fa« afaca c*i*!l aNi w acaa ai 1 
ata*! afa ca 'aafB sil^s^^aa c’tai |?ta 
atai cat^tsjS ^laira^aa^tca «^faai 'sf^sr 
aai ala, «t?i 'sit^' ^lalfa© ?a at^ 1 
catia afaa Saf© afac® ?lc^ ^?i 4aH 
afaata atfaa »[aatcaa ^nal fa® a aca 1 
‘srfac® fafaai ate’ csiinta 'sfaai 'sicaa 
aajfa's ’Ta?|«ftcaa i^aa afaatcsr faC'Sfcaa 
fa^®' afaatf?c«ia 1 fa^ ^f?tai ^il^tai 
?lai fa'faat 'sitfaatcta 1 ^?l facara 

aPic^fti I 

aa wtayi nfaanata c’l’la^ cniaa 
^tai «iiiaq aja afa fa®t5»la 


a^5T?l5rcaa ata ® Wl caPrcq ©jtatBtai 
sifc^r-caaiia ^rata ■ainBa it^ 'eifa 
c®aa fa| caaf ata ai; efaB afaa ^aPsa 
:jC9i ca ^raq '51 gala «rtre, «t?l ?a 
afaata m cala *fraa@5fil atti c’l^a^ 
c*icaa §iata -sjcaa a^biat afa faaca 
^a« 'sfcaa can afaai 'sitPratc^a 1 
an fa ?^atc^ ? cn^ 'sfi^t^ £1^58? 
ata 'sff^ ^;ca 'aic^ia caca 'sfcnaata 
afnatc^a ca, facatn afa fn^Ml© afaafa 
sjsf ca &fai ai9 glares?, ■»1?1 “a caata 
a aala” ftatc^'I ?rra a-s.na 

araa^tca ( nifa^N) 

annla 6 alaMi ^acaa m na'aii” ‘Ma 
®taca afiatf^cna—“fank^ fi'ai nt« 
aca cn f-i'a) aiai s ewena afaa cafa 
^af©' aai sen ai 1 fanics ■erc^ia 
©<?cnta faa faai ^"o ^naa ^^fa 
fata sfaatn aca a lean 1 'silatcfa c^fcna 
st^caa ^ir a ^3 as 'i^fa -sflcaa^ ^ 
ai ill- (iiaa i^faa cant ?ca ni ^iia^ ®lai 
fwan^a 1 fantit stcaa if^it®?! « 

■sila*^ ^arca sfnical ata ai 1 c?n, atn, 
nt 3 [ facasai ai aca caan fanfit fn^l 
'sftaatat aacn ©1 ana©f ?a ai 1 «q cacna 
acaj^ ca na ortanta ca na stasitata 
^aNg 5 ^atc?tc« ?c^ cn nan '^tani caca 
®i’ faca tiicn, acaai 5 «ita faca faf®a 
caa aca cn^«tca ann ^ant?a aca 
'sitatcaa st^Mca caatc® ntacnl c*fcna 
ffaatc®a * feafs ?ca 1 ^ 

HnfC'S atata cata 'sjra'SaAi atl 1” 
'«ytst^cacaa ntaafa-at% n"^<afcn 
^enf^® ?tatc^ I ®tt asirar cacna ^aa^l, 
4 a eitaa atca atca ^fac« 1 





*ts -f^tft <fca sitS’T # 
C6t«f f?Cf ®lt^tt"f?( -sr?, ^til^1, WJf'Q^ 

«tc?5 cf\'^ 5IS 

^t^^*l' 5 SW 3 ^»til 1 « ' 515 ???^ I 

c*(rt^ «sr^-^ta¥i 

«1 3{i{SCl^ 

'Q ’i*^< I 

^t5c^« c®fjtr«r5i^t^t«i f^f®sr ar? 

i?? I 

'SlC'ai^flB^ ^?f ^1 5it»r f^F *fffl»lt*l 

^«'9pl b'ftf «lttf <4^^ ’f®- 

*t?«i «tn>itari f% ’if3»it*i, ^1 ^t?ii 

cn^c^sf I '5lt5l^t«!l1 

I'®jtf? vs^jn c«!fc^ 

5}«ar? m *ic«F w Ri 

^r\Tm ^sntRs 

nt^cul ’ifi? >1^91 nt«iii 

c’lc^ ’ftw: ei^Fj jjt’fcim 5{’!t*j 

c»^fa5it?i c«r%3 nsjniRCtJf *i^t^tc-f 

citR^ in I 

\5RfC« «C!faF caf%s 'Blt?l'« 

»r*if?[® *i?tft"f^R <sr?c9itc^ ?[c^i 

«F« 3ic?^ SnR^tcnii '»i^’8i 

31^1 nRc^fiT ^], 

^Wfi53 ?t3 3WJiI« 

>wrj» orw I c^ih ntnnu firm 

cnn »i^»i 1 

wRsitii-^ «i?c*l?i^ <0^18 *tK«f f f^*( 
4i8 »4»^ «3p <3i?Tf^c<r 


C'2fR3 in I 93iJitc??r ^<twtR3 

^R>3 Rc^ 9 3t^5ltai1 

C?I «».. f®^cw ^o* fsi^^ 

5fc«jj 'eit*it»ii nn, 3^1f r^*! ^•T'src^ii 

^l^fapu ^ai*ftf3!i «fRl 

'il^t^l "ff3i?l »lt3l 5!'^C#'Q 3<*rj 3I^^|^3 
^c?c^ I »i^t<Ft"r 'unK 

"if^ii ninj 

C^fC^ C^t*l 3t«3*IT cnn\ ^t?l I 'ilC3 

>41 c^r, »it«ir 

^iRcbWc^^ C^C^ *iftc^, 3C^ 31 <jRft4 
c^\n^ c«fC34 "i3^?ii »fn 3tcn4'« 

'f5| I 

CilRs(til-^-'4il »rMC^J cn »T=1 3S(J 

^(.ni^, ^ti3 '8ita'6 Bft!ii cnc^ c^, 

(4sit^t?r 3tn»itafi 'sfCHsjf I *4^ 3’?fj 

'Bit'stJi •it'e^i n\n cn, 'srt^a ^*iffl- 
3t?r c^T nii5i 'Bit>?tii it's! 

cnn rail <aic^4 c^Mw^c^ 
^^5?! mfif mc^, 3R'6 fRn 

rmii I inc^) 

>FC^'« c>\\ stills 3tn»itaii 

^C5 CJirJf C*|C3 *itc?i I 

'94'«src^« c’vR 

'»rjtc«iif ^®icw 43 cffiT ceh? c^csi^ 

C3R R§T3tfi3 3*rt5 ’trt R 1 '4t 

^niti^w ’wntf3!f jft^tw 

'4^15 fnv^n ^t?t«rwNJ 3Hri ^['^1^3 1 

*4^ jfsi f^f%c3 itzm 

•»8b€ ^?ii iz^ I 





‘flW 'TW C«lfa5ltiI-8-«J15 

^<tT I <fli3 N^t^tci 

>54»8 Jitw? 5ir^w jftc*T I 
»tC3 (fll5 si^t^ftTS >•• 

cftiS *itlw5 

^a«»e 3Ttc9j 'niS si!r«i3rcfij '«8f« 

fncir« <f5T?iK^9 f^cs '»TfHi ’i"^< 
2fvff5f*i ^c?r, «rt? c^tl5 «»• 
ifCa C<«tC=^ ’TCf c^tntc^t’t 

^?P1 ^^■sl I 

C*lffli?t?[-8-til?! ^Jtc*l?1 

jf^sj ftCT? I 

v^ <4? 'Sftil C5r«!ll ?1 I 

sjsfsi>51^ ^R4^5 CPCIf'Q «lt?l 

c>T«rt5(’Ft« '5itij^t'«3i <yR^if c5Cf« «fcsi^ 
c^^ m I 

CNfiii?R‘8-4s JTt^tnr «ita a ^T? 
'*’*fT *f^tC»lt5S|1 spacer 

c*f^i ata, ‘iwwpa cst^a^ c^csja nfa»it*i 
’jRfla cTOa "r^spai 4^®tc«Ta 

«fc«f>"«5ia, ^ta C8ca i <iia «f< 
ca, aspei^r^ Tsita ’jRfta r?^csp -srsfR'l aac^ 
'srta aaa eitcn acer <jR^a ^f^j^ca 
fa^« ^c'? ca aa^a ^a^i ’fat^' acaci?, 
ca^ aspa ^aa aat< asra^sfc^ cat i 

cafaata-8-iia atftcaj aara-artp 'ojta- 
^t'«ata aaiaa 'Bit^a'« at'eai cati i 
'jfafta ^aata 't 'Stcaa ^ta^ja'scaa aaa 
a»» aji a^a I ^ita <3i^l3a feafa^tca 

at^tcaa bh a"ac# ca aa ^ar a^^Ct^ 
^cac^, ^tc^ a«ra'atc?a ^taat'sai a'^c# 
a^ <iBfa^ ataata afaa^a actci «<ia^ 
aTa<afc? a^^Hatca ^laasaa a"ac# a? 
lajata ^taia awta nt«ai cnei i 


caRata*8 a^t^tcaa n^ca caVaa^s^ 
caca^ a^ Ica cati, m ?ca ^ta ca^ta 
aataff-fata cac« atcaRi ca^aa ^tt aa 
—^c<fa ^catai ai 'atcat^satfa acaj f»rca 
caata cac’P'e ca^ta-at^i ^Ralc^® 

atl^cac^ I 

cafaata caf^a "^ta fRa 
^a atcat ^ 3 Fifptr«^ca c^raa afai ^a t 
‘fla ata ca'sai ^cacii—caRata-cwata i 
'ac#taa afa a^af > 4)8 atc« ^ap< 5 fc^a ca 
fa^lS ^ai^tca cat Rcafa a»»» 

attcaa cacvs atca, cat 

^tcat (alS \t^\ ^cac? 1 

^npifc^a feaa'f^tca ^ttc^tcsra « 
^faicara naatria aaita at«ai caca «tat 
at^tcaj caataaffa ^Hat^ita afaata ca 
^^atfa, «ta« «iipti a^ai cac« atca 1 

^apajc^a spt^t^PtR apr^tcaa faf^a asca 
^ta?a«caa aa^ a*^c# aN<3r? afai 
?ca I ^at aa ®ar ©ip'ircpia ajta faaiacaa 
nca* a^ta^ ?ca 1 

cafaata-c^ata aaa aptaftcn Bac« 
at^ca, cafaafa-8 «aa'« apt^tcn sjg ata^ca 
fa®ta*^ai ’sja ^a^ cahar^i a"ac# a^ 
^aiata ^caia aaita cac^ atcaa 1 caRata- 
c®ata'»fta cafaata-8-siia acaj atafca c^ll5 
c?t(B attcaa ajaata, Pf% <ii^t aaca la^pt 
aW'^^fSa aa^f^a aaatRsa aRtcai 
'8 caharsji a"ai# ^«iTtR a^tCl« 1 

cafaata‘C«ata aaa 'Siafff^^ca area, 
^aa cafaatf-8 atfca ’jR^a «iarRc^ 1 
f8ca a’^c# ’jR^T, cafaata-ewata •aaa 
cafaata 8 <flaft caai aataa «iai?ra ^aca 1 
^aa ait««ar't batata c^ai ^aa^ 




f<®t^lcwa tftij'fl, «3i5af?l0 c*f^t|« ‘ii’i^ 

m c^i, c^ «ftfl ^im, 

C^ C^U *fC^ C5[«ftn C^t6 '^ft’Fl 
mi I isr^ ^”^i4 ’i^<src?? 

^C'trt’S '»itc*ini^ti! « 

*i^t^t*f«8- c*ifa5?ts-« 

sitw '®it« 4^(8 fen's!? *(?tftcn c4sim 
nfii^?i5ii ^mv{ I c<<ic^ '©^^rc??! 

c^tfe *lTt«l I :>8| 

fen'Sf^fS 
^H1 =?<(i «rt? 

I w ^tC^f?l *It«(I 
'ift^C^ ^‘O* ?t^N I 

4f^r«, nfiic^i <ii<j feM 
mi n*'S!t?9 'fife ^t'^1 ?nc? I 
'ill isrc^^f c*i^t^?ic‘i<j 
^Jtntufe «?^grJTf I 
Jivf?® »l?t<ft-l^tCil!l 'ill 

f^l =fi^'S!? ?c^ I 

fwc? si?t?H^t=icf ^tt« 

w 'a|^i^*| 5f5tc^i ^|5 (i|?t^ 

ian ntC9i «it?« fe'?^ mill si?tf ti¬ 
lts! ^^'Sfr? c«t11 m] C1C« ItCI, ^tll 
«l^fs flltci C»lflltl-*-Cf 
cn<l1 ^<1 ?tic? I 

Ititl 1C1 Csifl‘Ht!!-» il^tl^tcl C«8r- 
'sit«''5f? cs't^i' c’fig 

Nitcn «if«f^ii >i*nc# 1^'sr? 

5f5ti I ^ci liil 11^1 fen'tf tci 


?tlc5tt8fs! « Wix 

nl‘tl'1 Ft«!ti:!l ?C 1 I 
(ill ^I8 mH cits? ifimtri «rttii 
f?i5|i^^ ?a itcif, ^t? f|nticn«?i ?ii 
^itilt^tiitcife ?cfetf»ilt«fl nt?tnj (fli^ 

'aitClt^nt'® 1 41^ 

^mtaii n’nc#^ «ijtf? ?:ii 

'Bftcifi^t? fi*itn fl®tR '« 

<3r?ci3 (siiififeta-s sitw Cl 

^fgij ^n'sr?f8:^ sii c»i ca*tRi®t?i ci^i- 
cfcsiffe clc^ 5artf^?ci c^ai ^31 
cife Cl §tcii ^^ici fnci c^Hi 41^ 
csi cic-f 8tt»f^ iPpi cm^ 4itift!i 
^ip ftl I C2!t%31 fen- 

(Src?!! It?tt11 8|cifi! nt*ICS(!l ficii? 1<5»I11 S>J> 
'otcm 4 ^n fiiciii Pfc^a i^fii *•< 'stc’ta 
# c^til ?cft^ I m ’jfift cic^ 
?aft«pci? it?tcif Cl 1^1 sifi 

c^lii ?cic^, 4| m 

4f-1 ^1 Cllt I ^C1 CIC^^ 
fena 5!t"i w it«iit!( 

8-4il ^Itc*iltl C«tl1 ?C1 I 

^ig| 4| apiB itstcsJl ?11 ^tais 

%fl C^tll ?1 (fll^ ^H1 C»i ClCf >1 

ni 'f’jN cfcar it^tcsil ?i i 
•fJlflC’ftfllt? CllsSC’fets! C^car ^11 

i<« ilitcm ?cici mK 

41 C«tlt^ sPt'Sf C11 ?rtCI[l <l1sj 
4lB«' »i?tf^-i(v i*nc^ mi iN-stc^fl 

afl0 filCl'l Cl'CTU ?W I 





r5%«.>ri 

jf?5Ftc?? catc’f? r^r^\^U 
C3!(^ ■15rilf*T 
c»if«^jtc'«? c^^of^sN 

iift? ’ft^tni «tn 
f5f^^»rt3 ?F-Bi f&r^'^jfi- 

'aif^ aftia 

5it5f5ic»rc?w *:(r®C5 i 

5ft^c*rNtc<iii fiiwc?? «ft^9 
c«fc^ <2fc?rf5f m 

^ eaten?! Tef^^nta aja^^® ^ea i 

^rNt? ’I’ncni 

npsa ®rtena\a ^t^csnatc’fa nl*t^l^?iar 
’FifsTta ncaani «(f®^tRa faratalai ^^^ 
4^{B nan<a *iaita cneacfa, cafB na\aa 
c5Fta'®r»ia c^ta ?pr^ >rtaa ai ^cafaat^ 
I8latauf«ieaf wn aac^ ntca i nat?f iSa 

ata fn^ran f^’^rfaa 1 ^rf^iitca^ ^ajtna 

®^a 9t9f cn^eaa ae®, ^saa^ (anacai fai 
al^a anl aj cnrn« <4^ ajt^a aa^natlt 
n?M|g aaiaF «it-ii aai ata ca, ^a^is 
atatafa^ c’saa? f^caea <4|5 ^^jWeaa 
rsfa^Mta fa:neafc?N^-fta*t 'B!^ aca 
n*!! ?ra i 

arf^ atfirc^j wegr a^sf 

aia'sri 

at^ata»t aiH ai afa afftca^a atr®a 
faai aac®l ^ac^atca 'n?'# atai 


^e^eaa afaa aeaj <4^ atr®(5 n® 
a??a aca aja^® ^ea '4e>ref i 

?tata ^it”^ ai afasr atf at'afacna 
(fataa nita) ai a^ a^a aea ^ffae’aa 
a^a ^faa ^tafija-®ta nfaaM 
fentea nfaatena ‘4af|5 lea^- 

^faaf aja^l (Electronic device) fe?taa 
a^eae^a ^tm 

’^jteTt'^Vtaatata i 

caa^jS aiH '4asi5 f^ata ^na 
fa^a ^ta^ ajar aea ate a, atata5]t"n 
caai facn f^ata ^n^®in^n ^ca 'edi 
5i^a aja^ta atata ©ite-na nfaata fan^aa- 
®tca cnent ^te®il ^ka i 
^4^ ^cn^l^a ajaitiS njtn, c®5i 
'Q aataa ataatate®« ajai^ta aat atca i 

m »r^Gff?t eiant^ 

wear njnaii 

«if®(aa catfB nitna 9iaa?[w arn 
^e® ntea, «4aaa ataatai >[t9i 
ntna aai ^r^a ^ca i a®%^ jfan 
<yfa?te®at® catfS nifsia naatw wnea 
nt^a ^en nfai® aaata ala’ll «!tcf i ca 
nfaat*l atsra sr^faa ajaata aea, ®ta 
^?iata wc«ia nfaata 'off® ntat^i 
n^cia wn qaa^®* aaata qaeaea a^ 
ataatatal 4if®fa5r at® «• qa nitqa 
ntala afq fe«*na ata atca i ca qa at| 
wqq*nc? cq^ qa catn ca nfaata 
aac5 i^q qf«ai ata, ®ta ^qata weaa cant 
aaca qa*r?w wq feMtaa aai ^ca atcai 



t\rh' 9st^ « vji 3 T^<rji 


'iit m 

^35 >T^cPc? ^*r, 5f;tii?r'Nt?'« 

?fa?tii mtpisf ^si 

®9it31 «i5f *rr «rttn 

^1 «fa5 *i^c^l, 

’ff?i»it«i '®«i 3?c5i cnci? I 

“itf%^ ®f?i 

-rf%!s JTt^tc^j ^»i 

*i"*ic# C*f"t *fai 

I 

^i}\z^ ^tt*^ 

’^al >^^91 ?sr« •ft'6^) ^iz^ I 

^tC5if3[5Ft5i «it«J^fi‘l ?^c?ia 5i^*it'g5 

af?I f®Cil^a c^. <ii. ?t^tc??i 

f5flTtlc39’rt^tc^T 5i^(;??i 

cn^ i c^tf5 nit^^ arsi §«,- 
*ft*rc5iir ^z^ I '2ff« ^fart^ 

8f»i «f?i5 *1^:^ sita «• i 

i:ji« sjt^i 

c^tfe njt»^5f «ff^ f^g 

^36 C»T^ I 

Jit*! ^31 

?r3 i • • c?tf5 <43^ -sf^ • • • 

f*fg ^35 C»r^ >lt!5 I 

ft: ?t^t3 «rni«r ^csitgJT a, 

ft3C3 '«lt3« *f%r^ ftw *r?t^i- 

ftfll^in 59irg I 

Ifft^tc«r?r si^*f ^Jtc^ii 

>»^t3ftci3 3??? gft 59it=® *rtc?, 

4^15 335*13 ^Jtt33t3 


^1 CWJtf®f3®t^t5W3 3C3J ’r^3 ^t<5rC?3 
^ 5^53511 I 

4t ’fJtC33l ®ir, ^3 '« gt3t*t533 ^ft 
'g»15'® 3J3^« ^t3fg»l I gft'®^ 3fti*|- 
*lf^3 l^»tTt5'83 fst3tC‘33 ^"T 4[Jtt|l- 
5lft3fjftl '®lltC*[tft:3lC=^3 C3<ft55H 

^3 I 

91'SW3 ^Z^^ ^3 

c^fC3t«i%3 ft: c®r. fJT. f®. 315^3 ^ 3 ^ 35*1 

3533 ^153^ 4 I 3fjt533l 3?31 33 I 

f^ftr 353f5f, 4^ ^Jt533l C^Jtf®f3®3t5^ 
s|^3 ^5^13 =^531 3^35^3 *tf53 I 

«i^-i^: '5i^ftftf««>rt3 43sr-c3 ^\zm 

^stft® 4 ^ 3 lt 533 l 4 ^ 3 HI '« 

’T*533=f’^^ C3, 3“t{5 '8l3ift53e gft ^?153 
•rt53 I 

4t 3flt533t3 C^H1 gt3r*f5’t3 gft5® 
5[f ftrft3 331 •t5'5Cg, 31 ^®«tC3 
331 *1^1 ft®1 31 

ft:3M 35q5f, ^8 35? 

^Z^ 4^ 3'jt533l ’PJtftlC3*tfl3t3 *tltC?!f3t53 
*^^^3 ^^^3 ( ^ • • ^ft’ ) 13^^3 
3553 3^^ »T<5333^913?53 I 

swt^t»i5titOTir 5arc®it3s 

7t^c4 ^3ij 

C5'tf3®t3 C3f^53f53f®5^ ft63 af333t’FH- 
3t4*i *1? 45*tt53Il-> 3?t^t-r3t3i5 ^t«3 
91^1313 3*591 33^»T ?[«3t3 'Blt53f3^t3 53r59lt5’F 
35P!I3tft 3^t3fH3m 5^13533 fftf«3l 
?5*ft35*r3 3Ft3r C3H ^g^l 3Jt?^ ?3 I ^t559ie 
tt53 '43^3533 *t3 33t3't43tJB^3l C3 33 
ft353 ^33itft^ '53]rr?»13lt3 ^3533 3591 ft3 
155355 , 5*5 *T3 ’ftW 4f»r53 F5*155 I 

35t5ti3t4\533 3?t5H3t3 C355 









*ni ^tar 5ti??r 

*ft<«, 'Siwtsr c^ 

^tai «• 'QWC5HI c»r 

f^c? *ra^«pi -6 f^j5R«i 
Kirn'S ^i'3Ti I 

^<rc»it5sii « *r3^«Fts ?c9i f%g 

aftJll f%5l1, uqt c^t*» 

fw 511, c^T f^g 

^^1 511 C’fCSI'S f^at41iI1 Kl^ 

^t^l «it-il ^argsi i <ii^ 

*ffl^?i5ii ?ii<^t!i:®r<f mw «tg5i '5i«f=fj5 

5t^ ^kvf?i «jt5*fi I ^Ni 

tt? C'^t^ a 5T^ 

fsri? «3-R4 ^c^ «ft*fc^5f, c^r 

^i?r ^t?l c^^»i5it3 ftRif ?fi5r- 

5jf, c»1 J[5I ^'«fT <il^ 

c»iV?iaFn'«>—g’lfT'a? 
fencif'e «itt?it^*it^ ^31^ I 

5tc? c^t5r ^N^JTQq ?l c^t5r «r^t5 

«it^^t'«5i C5»^ I 

lf$?t5T §fc5rw J^5i *rt<(f? ^1 NfiS? 

5ic<fj fair's I fVf §^¥3*1- 

51^1:? ^t3 ^t'SSI 3t3 511 I 3ftBff5 

®f|591 I f3®tC5J3 ^t!{\ c^cai ^t3l f3t«f9 
^t3t^ ^'«trl5H^»i5r 'e 

'®’<tlt5»1^tr5i3 ^tar 5F3tC5l1 15C3 % 

I 

5it^i §*f^ii«i '« ^5r45i>r5[35 

’i<i5r *it'6ii ^ti3, ^ >13 

^33 3¥C513 Nwtf^V 91^33*11 5t8ltC3l 

^C3 3W ^3tc|3 ait^3 f33t3 f3«TC5f3 
>1^311 3Ft3Jt5T I 


f3wt^3i #t? >r<ffewm 
<rtf2l^fel f3% 3>lt3n ^C3 ^tn 
3ft3 31 f^tfir^ 

*ffi3t3 05ai%9t3 3131 C3C<r '93t«3 
*13^3*1 TC3 Cff3C33; >13 3^C33 

5t«ltC31 ^C3 I f33it3l8l <fl>13 
’t3tt«f3 '9*1 8ft33t3 C5^ ^3C33 I 

4:f3 3C3I 3t'53 *l?tl«f3 <1(33^ <33^ 
®tt?3 *ft33t‘ff3<F ni51-«t*lt*T\3 ^3p|^I'e 
^f3l n^t^'l ^C3 C3^C33 I v3^t^1 
>13 fe*t^33C^ ^913 3>lt3C33 

C3C5F'« f3^?t3*f ^3i:33 I 

^•13'3‘f &t? c3C3f 

f3CT ^t>Tl 3tait *t8>3'1 5^:3 C?3C'5?C3I 
C5T»13 ^n3f3l‘I3 C&WtP13 

3!?f3tCi 35t3fM3t3 C^Caf3 5]^3t3 
f3f>i^t3 5t9itC5rur31 

^f^4^3 'Blt3i?3'9t913 4513 *33^ 

45t3 3fr5 >4l| >13 fe*Tf3i:33 §*f3 31 
nc?, 5t3| ‘3m >1"^< 31?^'^^ 3tC31 

3t3l ^r3 I <3^ 3l49f^ ^C3 S13t3 >3 
4C^ ^>’« 43^ ^ I 

3l?t^H3ti?tm fit? %3 43«^ 

^C3 3J^ 3t^C5 fC3 / C333~3?t^t-f- 
3t3 C3C^ 4353C33 *1:3^ 4335: 5tCT3 
^5^9^ 43^^3 3a3t^ tfC3 3t3tC5 3C3 I 
^3^ >13 3C83 3C3T 4tCf C35t3-3t5l 

C43f 33, 5143 'f^"»tC33 3ti3l 1331*1^ 31, 
5:43 ^15143*^3 C5h3' C^i? 1^14133 33 
4^f5 I 

C3f®'« §lt^f3fet3 31 C35t3-3t®1 C434 
3lf5 33131451^131 tl3 C3:3f 5W 3r1>l3l3 
nil's 13 3l4 C4C4 >34 313 4<1 4f^3^l5 
3151 C433 43131 t1l3 ^f"»tC33 3ll1 



8 S- wt*» ^9 fwai [ 


58"^=^ »i"p(c# ^**11 
•ttitc^ I lat »i?i ^«tfr ttcw^ 

W '5lcs(!l|s«rtfH 51^tl^ I 
Bij’jti 'sityit^ c^ ’^IS 

n^, ^a{5 i ’jf^rfl c^ic^ 

C’l^til-f^ttC-r C?t=T C«rtcar=¥^tt9! 
?r9i ^U <2ff®f^wi 

’rttw, c>r ^*«tj 

I 'sita yp^iS ?i3i Mm 


^C8i c*r ^*fi Mt? ‘flc’T 
Sri? vfl? c? *f? c^T 51"^^ 

^»<fl ’I^'Sr? ^31? ^t3 ?3 I 

^t-(1 3f3l ?n«5. ntc^is 
?^t^ri5rft3l sarc^n^ ?tafl ^am 
'Sfai c^T^r? cat^ a? f^ca^ 
f^ia '«it»li3? I 




«f?f«3 atc^j =itaiaf®r "sif^ ’«it‘5f 

aF*i I ^tai^q '®t^ <jf^fla c?t*i^ 
^^ra? f^a <4?*^ '8r’ffa?t< i faiM? a^ta 
ca aa ^^191 =rtai^9i ■stga «ffaatca 
^«>’ia ^a, mtia atscaa ’ft's '« 
cat^?ttcaa sftc^ •fla fifiafi^^a^ta 
at?! c»ta arai ata ai i atac^?! 5[tataa^: 
«#lai?rata c?ina a»9i i ^fa^Ta ^faiaata 
^'sa <rti<a '« a^aaptf^-caata 

aaia^ 'sr'Pr?! >rac5ca caa^ atai«F9i ®«.aa 
5a I ca ^la 'Bi^c^ia ^t^iatail 5ta 
?rca?5t^c^a ^t^taftfw, ca aa 
atai59i ^'s.nt?!? 'sf'Sft I ‘a^t'51 a?!;?? 
§^^9ia^ '81^51916 acag sflacaf^i ^^♦ta 5ta 
atia^ I <fl1a«iat? c?!*? ^t"6^ a^'ilS 

^raiaia ca>^r ^«sna aa ai^i ^at^ta 
^f?at^i?a ?tta a'silS facia f^ai 
atacasai »rrm 45 I 6 a?faai ‘al ca, ^a 
^tcasjalB «fcataf^a atcaf ajar's 
aai it® faatca ^a ?ri. -Tfr 'e 


itafa:^® «rcat'^^a aiaati 

i?t«f I ataca?! itcaa at^i acaa Mi ai 
at^faa atca? ara^« 5a i it^ta acaia 
att^ 'itatcaa caci ar'rM faatca ajaata 
afai 5a I atacai itcaa f?ca atfta ^IB, 
aaata 'itaa ^-sitr? «t^'$ a^ai aca atc^? 1 
atacacia atita atatcai a^ f 5 ?faa« 
ata atca, facias: 5 >j 'fla^ atai 
aa^caa ciiai 1 «^cai it'si ^it^aici'e 
aia^ii 5a I #f5i ataca^i« ^f« sfcatsf^a 1 
#t 5 i atac^ic^ ®ta ail 5a I ®tcaa m 
c?C 5 a ici* 1 atac^FiC? 
^tl 4 i{B it® ail 5a I 

t? iia atia ai ^cartcaftatl atacii 
itc^a «fia ii 1 atac^cia l^ca^ 
'srf^iaflB i^a®: ®tal cic® fe«.ia— 

ata atca afaa 1 was: ataciCia a^tita 
atacaaatita ifia 5«atc®^icafa 
I 

atacfi itatai®; citai ®rta »faa 



j 8»> 


•tfsjrtci 'ii^'ifi 'ejft’t? 

’T»(4 «rt? m 

arf^C« 

'«ftc^ I !ftat^i«i9 -rtc>Tfl 

C^ C'f’QSl Sftac^ai C^«l 

§Mt«rc!Jir ®fCfi 4 ^c 53 'sij^ifflt 

c«r«n ’Its,Ji’i- 
c5c^ «r-r sitamsi^ *!rtc^ i 

'sftvtcifif 's I 


c?-r 

499 (?4 91C?P9 
f9’l1C9) 

-I’l’T (49? 
9l*9l9 fe*I 
f9’f1C9) 

RRinil*! 

%•«(, 

io*» 

«19« 


l<!»» 

^t9rk*iRi9] 

i‘4(3 

2* • 



^b-o 

9lP1C9r-l9l 

■1* 


«iwi^ 

>» 

^ 0 o 

C9ll 

\r'\B 

vOjXa^. 


'StaC^ ’lt«Jta‘f«'. «rt5 sttaw?! 

C?^l C5rc»l'8 Jff^'ftlJC^Iil 

c^stqi 4c?t"(l c^«nt ’tfa*[tc*r ntf 
I '8I«PC9f '®ir«f^ 

»r^«fjt5 'sft? «4t 5frjj pi^ 

'*ltr^ I *ff^*l 'StaC'SiJ 5Tt«lt?l*l JltlJC^il 

?cs '»rfci^ i 
’Tt? ^i?c«rc-f nt‘ffji‘1 

c^ti I aft?ntc® 
f^fJf»I'J|5»fC^ iiriIC¥C«I^ ^91 
?9 ill I 5|t9:^»I ntCf9 iT9C5ClI 91? ^Rtfl 
•9^ C9, ^^ZJ9 ntC^9 f9t-t9 C^til 
99 Sfl I ^9) 91 nt^l ilt9t^C«19 99J 

PtSl *rff C9f9tf 9tC^ I 9? «f:9 
9»rt:n iit9Cf91C9W vf9i ?it9 ^^iz^ *ttt91 


<jf99t9 9^*ltCiT 9[t9CfW9 

«R99^»ltir I ilt9t9f9I C^9i| (ill «r9t9 

^t9*l I ifr9C9S9T C^:919 5lt9tC9J ’1191*1 « 
'Bl9rt91 C^91 !P91 91 I 

«f^tsr 99 «rt9t'^C9'« 49 9J99t9 99 I ’if?, 
?f^ Hjff? ^^f99 9tC«? 9t9:9C8T9 C9t9l?1 
^C9t®f9l9 I ’I9'3f ^R9lc« 9«'9tW 
9191991 C^C919 §«,n1?9 «fT9 9^ pI??! |if I 
RRni99 9l*ftc3i9 419 *1^991 ^«r W*f 
'®lft9tJn| 9tW 19*11^9 ■•ll9t9C«19 ^99 19^9- 
>1*1 p 1 I 4“f1« >l?1’lln9^9 99 

9l^ i|T9?:9tP19 fen9 ’1*4<«1C9 9^9 I 

*1191 9l9I9t919 cm ■« <tl’l 

4^9 5rR?1 919^19 49 9Jl49 «lt’I?1^ ' 

9Q1^ C?9I 9l9 I 9lCB9 r9’ll9 ^^9tfl C?9 
9l9. RR’TII'I C9^ C«P1 ' 

"Tl’l 991^1 9C9I '«19:4 4^9 i|l9C9< 
^«,49 9^19*) ^9 -99 9'1CP!| 5C?I I 


cm 

-i'H ( 9lsrl9 

C«91 ( 9l®r1< 


^•f f9n1t9 ) 

^9 f9’i1i:9 ) 

RR’ill? 

5.0.-.. 

lr»'^ 

ti:9fii9R9i 

9>(fO 


91^19 

^•Q*. i 


CHl^lR-f 

• i* ^ 

8'* 

'Bisrlsf 

^ye'aO 

'Ot’o 

C9tl 


i«94>'(l 


'«(tc‘if99r9 ^'SF9tsl 4f^^^ ^^zm 
C9>?f ^t9?t9*l9t^ C?“t I |«*9l| 4rs 999 
419 8 PI?F »r 1*1 « cm 'BrN?l9^ 9^19 I 
491^1 4f^9 af1c<f9>8 4l9 'sil^l^ Pl’P ^9 
•I’l’f « C^PI «lt»(?lf1 9SC9 9lC9 I 4^ 
^19?1^9 *1911^ 9T99|<5 99 =9f99l9l9 

*1191*1 « «IWl® fafRif ^«f99 9l^5fl 




«lt*» 

«fg?i n*t>i 

vrtr^ «ff® I m c*iit^ c^si 

§«.*rt'rw I 

ft»l I 

W^tS, « ?F9l1 

5tw «ffl5 «ics{^ c^iti Jitscf»r 
5tc^ ’T^PC? ^ (ill C^, C^ 

pfr ifi. c»i^tR 5it?:¥«i sN ¥5i 

6WI 5rtwc=f9i 5t« ^<s ^??f^«fl, 

4?r ^»icsfii I «(««i ^tcn 

C^t*r ntc^ ^5 ^] I (*)| ?Ft?|^«| 

®«>nt?sr m c^-^t *fc®i s^t^c^si stw 
'otw '*rilC5!I I 

ntc^ Jiwt?r ¥«!Jf vt *ti I c^t^r 

c^tif «ftii ^‘-r’ ?»i 

♦ftc? I 4^ »l^<fJl 

CPS c^-?! I sTt^ft?*!^; f?f«i*ftlc5f^ 
4^15 ntc^ ?9isr I 

4fN pftilH 5rt?:^3i ?ci «itc^ 
'fl^rtwi c*i^ 5S!Jit5 jfwi 

'^Wft^£'^ ^*1^ 5>9|1 FW I >f^?fJ1 

f^lfSil j(® I 

c?til ®N «!1?1B fit? 'srt'a I '«i^ 
®t^ ?Ft5j 

§^n^^fs» ?tc5 «?tc^i 

®twc® ftt-f?I®t« ®t«9 

^t«c*i «f^? &^nt?s( ^'siri ’ic'je <43 
^flJNtJT ?£W SIWI sit«i:5F»l 

StW5 ^t? ^^{5 c^, C^fsT 


« ftwm t ^*"1 ^1 

*ifi «3r5«i m 51 5111 
srafi c^'en ifcitsfJJ I 

SftlClf®! Fttl ’IllFtl 

ltl8 11 m n5£5f^ <^5*1 I 

'»fl« ?rtl 51 c?tt?tl Cl’lt Bfsj ^1 
ifti ^t5i 3f£9ii *r?iiit5 ‘All 

5«11 Ftl itt® ’TtCffl 

'3i5«i ifir® 511 fifS'Q ?rii 
« «Ilflt&l IClie ltlC59I nt5 C4C5 lt5£« 
*(K1I Itic??! nt£51 I'p *I3F 1?51 
’t'QtCl C’lt^ll Ftlt5tt5 '« 

^5£ai few INI ®tic®l C5lt«l1 

^ti tVPNtlcii ita£^9i 5|tC5 >41' iit*ia 
ClN'S ’1fC51 «tgl ^£1 ItCf I >4| 
Clt£«fl 'Sif^ic*! ntC5l apl*!: 5^*? 

icfl 5tl *fc^ I lill Clttns '8ltai'l*l 1&C»1 

^NIB 3p*i“iJ ^ffci itc^i '»ii£*fii 

ICl Ifll 4^Clt*t ClC^ ltil£5«l ’ft5C’^ 
=^tFtltl 511^5 ®I5I '411'e 'Sjftll 111 fl I 

111 £5^, itlCfsi Cl, itSJCll 

«tcitari*[i <ii£® 3ic*ir5 cil I INCH 
<4l nil ’iNfSa icil 

I'Sltl 5C®1 ^fCl^ ’TJitifN ^11 Ifl I 

®tic®a 1 ® c?c*r ^ti's ciHt * 1^1111 
iticfsi Fti «rcit8Fii «rgi ^?fiii INI 
ic'f® ijtntci >«jt<3t5 ii'ti 11 5«ii 
5:cli ¥11, ’icif5 ci^ I 



'Q 

^oitf ^ y.fj jf^'^rn 




rHticwi ^C9i »ii^ =i^«T Ft^ ^?:^cs I *1^ 

^3C'3 ’Itc?! 1 *tr^ C’^lt’ft^l^ fH<!?l r*!d^ ‘«^I5 

^n ^rs1 '^(K^ I 





'6 c5Tf3[t5y <lt^»il 

^{f\'\m <2rc5t^^'1w c9z^ ^c?r c^^r 

^z'9 n\^ I m mw sn i 

f%| jyg i sfl ijwe jyfftaf 

5t9lt^t? 5f® 55^ ^1 ?Pt^5T ^^iz^ ^?yl ’ttail&^tc^l 

w iitw ^c=^— 

^z^ ’f?! C^isy ^fif^ 4tC?lH ^?it m 

tC^T Tm ^t3[& ^Zf\ I 

«r^t<y c^t^i ctf^t^ n%f^z^ 

(Soldering)—"sitfl ?[?l iltr^sT I iyt^^H «l^1C?r 

m I ^syfl, ?ii ^^z^ c^tsitc??f c^ft^r m 

5111 ^^^Z^ C^t^l C*f^t<y ^C9 

(i) tt»i^rif ^^i^tRis «yt?[ii5T, ^t"N»it?i *itc^ m I ^z^ 
m«ytw: ^?iuw ^iftc^i CTO —tfk « 

I 5ic<ij^ ’Sf® ^<i^tir m^\ <*itc^ i c^tTO?y ^c^yp^i 

If^ ^ ^^t?r I c^tsy ^R«(i 

c^\ I ^R?i (^c«i^fS^ »rt?i?i:jyii) ^^(t^rcjy ^\rm wre i cw^c^, 

*r*f-’fwciii 5ic«(jt ^m\n c’tcii m\^ 

^c*y ^t'e I mn^ '»itf«:iy?( «r^r®t’tl& c«ft^tiT «rtfH ^z^i Jf 
fe'5^ fj:^ I vflJifi 5?c?(^ ^1 cft^i mi\ 5c?i ^Tcf i 

<lcyy I c«i cto cft^tc^yl 

f^syc^ •tt'enl ^itc’^i ^isisiRn 5rt<rR‘i 

^t^sy ’fyy^y ^cii Rra^ ^t«r *yRl ^tyi i 



8^6 


9St^ ^ t %-t irf, \rn 

( ^ C’T’ft?! ^1 IF«r, ^tCR «lt^H 

I »i*r5 c^u ^?K 

^sTi-^tfsr, ^t%, 515511 «tt^C5r cirt® ^t®! =111 ^t?t®re 

C5 C5?tJl 5? C5Tt5l-51¥C55 Ctfl^tCJl 
?ltC5 I 0^? '5l«1^1 591^5^ I 





(«) 5l81®t5--C«ft?1 5TNMt5 ^ ^1 f^«f Ktf:^ Mf^C5 

5rt51t^ ?F51 *151® 15 5C511 ^>11, ^i{ ^ ?fK ilC^ 

5551 ^5 1 >^5 Tsins iltsi 5t^5tt®ll ^155^5 

*I5l®t5 C8ft®l5^[.5 %5 n^r.^'t ’fC®! 5t5 ^5^ M'QI ^5l5 ^5 
#1^ *151^15^ n\m 5i^.5j >i?c5tn *rt55 55:51 

( 8 ) S'm—C®t515l C5t5 1?5 i 515^5 «lf^C«;i 

(Atmoshpheric Oxygen) '41*1 «(t5»r ^ZJ i «ltsitcit5 ^“*l5;i5t5C*15 

^It*l, Cf1®t5 »I3P I 5t^f%® 

C«ft®t5 «2tC5"r ^C5 «lf%C®»55 5^15, ^\f ®, IJW Cflft®t5 

\C«t '«lt55I‘I5 (Layer) ^1^ 55^5 1 ^ft®l 5l5i®t5« 5C5 

'Slf^WW5 *l’v"*fc4 f5^»1 ^f%®1^f m 5t5 I cm^\ C5f5t5 5155 551515 'il^ 
«lt55‘l C^5 ^C5 51^5 5C^ f^^TC® ^1^5 5f I 5115111 

519 519 I 'flt 5(5 «;’?^51 ?5 ?PC5 ^l(55'»1C5 5^181 ^55l9 9Z^ 
S^?l 515515 5*51 59 I '5l^ 5511515^55 C«Hl?l5 ^'S59iC*l ’tC®! 4l5tfti5 51® 
*115151 ^C5 





ipt^ ^1 ; 

c^n^— 

( ^ ) '^U\ « C^5lt?[:—(Sal-Ammoniac) 

(’<r ) C^sitTl—cm^ftl (Borax) I 

( C^^tTl—^f^R (Rosin) i 

( ’q ) W^1?r «9lt5—fw? (Zinc Chloride) i 

( « ) ^>T1'« C^sit^—fsif^ (Sweet oil) i 
^t«itiJ*i®s lifers? c«t^ I 

3pm ?i ^itf5f®«f% c^ c^ts? cet^tcs? f^sic^ ^t'8^11 I 

’ll? «ljtf^® sj1 C>lt5Nl f%C5? 

c??:^ c^z^ I rst ?itc^ i 

«r*<t^~‘ii^t^ ^1 c^l'sl c'lfm] 

??r, ^5iff I 

«fVISITS ceft®t?l t5 

^C?l CS?C^ I »ltf^c?l 

C?C^ I SI'^-J C>r^ C«IS? t5 

<13 *ft<tf& ItC^r CSIC3 I ^3^3 Ift'g "Sf^JEitlt C^ 3pf^ 3J3^3 3'3C3, *1^1? 

®t®tC5[3 ®r«5f»t5f|& 3ff3:3 5(rT®tC33 ^{^<(1 CK<1 

®1 ^C®! C51C^ 3[ti:3 I ^®S'13 ^ 'S?-Sf®t^f& C^t^t3 

33:®ll d? ^«5? 5C3 ^Vff ®IC^ ’tPl^ ^t^s? CeiC<t 

3IC3 I yfSIC^ 3f^ 5ic^ W, >l«15t3 'Sfitf?® ^Z^ Si1, ^St^CST 

5IJ1J 5IC3T iPl'H 31 ^Jt3® 3^31 W355Ft3 I ®t®tC®13 

3lC3r ??1C3f «lTtf^® 31 "51® C3^t3 ?i'tC^3 5(^31 C6C^ 33l f333 I ®l®l®lf«s 
«lt335? 3tC® C3?l ^33 3l ^3, C3f?C3P'9 ®I'>?r 3T3t I 3Ft33 ^^C<13 

f3^3 3rC3 C^f® I 3t3^t^t®ft3 '®t®ti:®T3 ifl33 

^931 3tC® 3^31 3Tg 3®!®t3 33^31^=? I%3 3t3 I «lt3t3 

^tC<1 351®t3 ’tCST «f3tR® C®1 5C3t 31, ^^31 CWt®l3 ^3!^'® Cft'5 
5t«^53t3 3^t33l C331 C3C3 I 

f33f3® ^C33f f33 ^1^113 ^3C®r <^1^1 t3^ 35er 3Jt«r 3C®r 3W ^C3 I 

Win 



c*t^ c^^, cs^f^ 

CTf\ f^^'® ^ 

^1?l C*f^ ’JC®! C^C^ • 35t*®-’11 lil&cw 

^’Ht'e C^ 15^1 5P?C® C^t^ f?j^, ^t? 

^1 c’it’tm ^‘ir ^zm9. 

^1C^ f%f% C^t5 *1'^^ ^t>Sji;?^ I C*f i?C5T^ 

®l^t«r, fvsi\^ '®^t^'G ^ I 

C>! fwc^ I ^ltW3t?l *f^1 

^1^, *(C? '®lt>stc^ ^?ir®11 ^IU^I?I1 I 

^iit3i?rtir I fsicir 

f^ T5®lf%3[ I 

®1?*t?i c®i^ c^ c^t’t ^WM ^t^i— ^ziz:^ I 

I ^t^'e c't^l fw®i ^t?f 

»l9?t® '6 i^1?[t 'BltSltCT^f^ C^^®1 

^T5ltCW?l ^c^t’t ’It'Qm ^\ ? 

^if^CW ^C?i:5 C^r#lf%»ta[—c^®1^ '® 5®lf%'3I^^ 

^^^i^ Ji^f^a^ci 7m\ c^z^ I w^ c^ ^1 '« 

CW^C® ®1 

firfi»^'e '5itw^1®i ‘St^tfl® I cwc*f^ 

5®ife3f, i2t^f® ^®t3r '5ii*i^ ci5f^f%*t5i'e c^a®i^l3i 

'ii®®F*i ’^ta P( I ^®T«^f® '®ilf^®f^ 

®taci5*?, ®t?^ ^’Ta Mcaa*ti ‘^a ^*tt^ ai^t f^canf^i <ii®tf<^ ajf^ i 
^ca ftfacaa 'sitfa^lcaa ^f®a ca faast^fta, atala®i®s 

ca^ fipfacaa ^itfaata^ ac»T caca ca'sai aa i c^(^f®*rcaa c^z^ cMtaa 
cf®ai aa ^^®!jtC'oa fa®t^ c^t^ caal^ca^ i 

awa c»rra « at^c®i atsa f%®tta aa^ atai «if®aFa ^ 



C»f^ 5T^5T *ttrB, C5I?ltl^? l?(3R^tf|^ I 

«ft?r ?tf?isrr '« ^ ^rpt^ '^us 

I ib-vir m i c^intc^?! tTti <«w i 

src^ 'Sts ^5fi f|9f, cfcar ^n c<^*it^ f^fir ctW 5f 

?19T^ Cf ^IJST’ttf^ I ^C»! C9I<lt<1^1 

C*l? *t?I C?C9fC^ C&^f^5FTt®T ^c»r. 

'3til<1? ^Ft>TC«f1 I <1tSf f»r^t5lft*r %»IC55[ 

«2rc^»r ^iiw{ ^t^^t!it!i I 

<»rf?[a!rsf ^?ic^ I «rt5 »!t?tf?^^ c»!^ic5^, ^t«iit'e 

5!*I^!I =11 I m «ff«f^!l1 C?^! C?fr 

c'scar ^^C9!l, «i1 ^c=? =F?il ^t?r HC'*? ^ 

I I c>[^1 ^5§, 

'Q =ic=1t^5i I ^Ft?I^t5^ti1 >isit^ 

5tf ?f f^C»l=T I 

c^ ^tsf fwc^ IfCSIl I ’^t^T ^C?l CTt^t'e 

?[c^ 5rl i f^fSr 

^?c^=l ^ca!=? I 

Ji=ic?i c^^rc?? qt*ac5r Tr:=i 

mw ^c^^8f5( f^55t^ C^ll ^ilfka^st I '€OTti1 '6 

f%l&l ^niflja!=l I ^*C?? ^>T5lt^ ^Um 

’?lf m ^C? I CW^I fW9T 

5f1 »Jrt5Pt?l i^SJ’rtf^ C^:?1 C^1 ^C?lil 

^til ^^=T S^-C^»f1 «lfl»I*^tiT ^?lte ^1^=1 I ^C<5T 

r^l?l ^m' C^5tC^^ ^It^f^nttai 'Q I C«ftCfl 

=iaF®Tj ’ttc“f^ ’f:5^^*rwtw 

«ff%55f^—f^l^i '51^55, cii^t?i 

I 

C^5l^ ^X =11 C<«fC<F Sif^^f^S 'srtCiil 

mw ^tw^*ii pmtc^ 9Tt^c®i;n mw 5t^ 

«(?i:«i?f «ic<fl «r»t^ «2ff^ ^c?i m\ fn^ i Rtwii »T5ni 

»!^^tC5l?J 'Sjtil C^t5l 'SI'MI 511 cm f^f^ %?l 5C®T <ilC5I51 



»i'ei3? \ c^c^f^csts? »rr5t«ii 

I «il^ ’Sff^ Wl^l 9lt« 511 i f5ic«r?[ ^ff« 

^*ia?5r ?j5»il 1 ’«i'5f^<(1 ’5i<2ll?? 

c’lt^isr 'StiT I 

c<«(c^ f^l ^k»i1 ^ I 

^<11 c^^itt I 

<ft%5 ^c& '©d f^5«i, ^1 wcw 

«iwtBf5t «ii^«F5T c®iti^?ii «ift« C51C5I 

c<^l9|5f 1<1?F <1t^»r?f 5tc^3 C^t^tCJR I '«IC5l^ ^%9 

c?^t^ ^tc¥ f^c9 <11:515? ^’i:?! I ^^‘itf®?i ^tsi::? ^1:^ 

c^CT5T I »iif% ? tL?i1 5rt5{:^?i 

c^1 ’t^fl:^ <11^1^ «it^®'e ^ I c^l^ c^zw ^^z^^ i 

f% <11^ %5i?i ^fesr ^tii?«tl ^z^ c^sTT fe^:^ f^c?i 
^z^ m't^ 1 c'f’Csfs?, ^:^^*rt’tt:ii^ f^?il^ ^Tf 

c«f:^ m c^ c^t5F?l ?a^t?( ^t:f 5i:?i c^cf 5;il ^z^ 

^^:5T 5f?iwi ^51 cfi ^trto's c?i^i f^f^i ^:?i c^iww^. f^^c»f 

'Sit?! 5it5i:5i 5t^:5i1 =111 c*t^ 

^t:^ c^it^l fet?Ft?i c»it^ cw^t:^ c^i ?it^ ^t?i 

f^:® I *£{t ^c?i’»f ^:?i =^t:5T <u^ eft5^t?i f^w:?5i, 

«j«^si ?it?r ffi 5?i, c’^B^ta c^i '5ft:*Tf^, cat^l 

^t^ta ^ %a ®t:^ ?if^ i 

<iia *i:a?i caat:^a c^\?wa i ’it:®! 

df%f®“r:5i?f sftajw 5rt?i-^tC5ii tfi *idtatfl ^jt*rt:a <ta casti 

"sitwi 5t5it:® sft’i:®!!? <na*N is>8i n\z^ dfsifs-twi ?j^5i c«2ra:‘i'e 

5it?F5iT ^^51 ^^z^^ I ^ta 'sitft?® fa:®!:^ «r<i5i dfSifsHi? 

^?p iss®® 5it:«T i i^^js ^it:®! caatc'^a ' 

caat:^?r <ii^t:q c*reai ca:® <tt:a i <na «?c® 

CT f®si0 «iat5i, c^^9i ^z^ f^?i5i atf^, f®?? <iia? 'qt^:®t:5itc'?t^ i 

c"i:^ <11^ i ^n?! ^tca '«i:5T®«f»T 

c»59T 9it’rt:5ii <it:® «itcwri <ii:«i:® 



^ I c^rr^T i iii?j ^ttc’a 5t?fwc^ 

f|:» >!t«rtC5il vi|3^y^t?r wt^rfc^r »rlsTW 

c^t^r ^1 ^rar?i «rcin?p^i ^v»f to c>r^ ^ic’^r 

«ITW I C^ffflf%TO?[ C<2f?i^-^C? I Bftf^, Cft^ ClT^ 

f^C?I I f^5^«f5T?[ '®lt^tc'f^ C5tC^ 

c»it f% «it?*n ^l&c?i c®tc«T I c<2f?r?F-3ic^ f^cu 

^t^tl5l1 'Slt^ 51Jt^"*t^ ^tc^ll CTO ’ttc^ta 

3ftr 'sit^cTOmc^tc’i cm^n f^^T^-sf^tc???f^(%« 

^tC’tC’F «ff^5pfil'® '5ltC5^f?I ?PTO^ ^V, 

i^c?i «Jtc?F I '®?9rc5F ^c?r 
^it^Tc^ii ^ <5rt5^*^c¥ I c^^tcJT «r<«fc5r 
TO ^Jtf^’N 5|«IT %g ^r<l& C^9\] 

*H?'T?( I 'fid I 

fi[i^f« (?T5| 


f%“'f%C’1t5?1 

c^t^ral 'sicsic^^ cwc<r i c'ft*f?r 

f%*%TOt? ^<(tt^ I ^t?i*l f^fis c?c»f ®ic^^ f^*f%c*ft^l 
m\ ^t51 «)t*ftcw?[ cwc’fil ^C5^ f^‘f%c^t^t?r sfc«(j cto 

c^rs 9i^t c^»r »i^sf nm f^*f%c*it^t? ^'«tt^ i ^Wsk f%*f%- 

c*rt^1 c^>^ cw’<(1 I 'Sfsrr^r wTc^if f%’f^c»tt^1 <ic® i 

c^z^t n^Br vm f^*f%c^tTO 
^tc^ I ‘a?il ^t^Tcii c^»r ^'s ^zm ^^zw (ii#i c^tc^r 
TO 5ii; ^iii*i ’ftn?r n\ *rr®t? mji to c’?5(i’g[5 f^*r ««(tc5y--c^^^n 
^»f '5it«Tit«f c‘Ht5fl *rtar I 5iTc^ %f®?r TOt?i 

^'f%cTOl TO5I1 cvnii »fTO CTO ’tfri 

c^^c^ ’i® «^-^t*n ®c?i 5»ic® ottc® I «ii^&fJii TO TO ^rTOf»n 
TO I C^TO^ TO9i TO. l¥f%C*rtTO TO5I1 C»ltJi1TO^l 

TOC’I Clt^l TO TOUtW C®1w, 'ftS’BIt® C*!C^Ctl?I sic<fj^ 









c<itc5f a?3?»ts ^ I c?c^^ 

<1% I mw i ^c?i ^im 

^Cfl C?1f I ^itC^ srtC^ '^^^6 C^tt^til 'St^l 

^U I 'Sl^^l '5?«J»i:«l?l =^t«f5l1 ^t?f I <ft^->!l^ 

fsif^c^a 3ic«cj^ tt.^?it?i ^tefsii I -^u ?ii c^t^t?, 

c'^^^ c^t^T =11 «rt^c®T« vuws i 

^t^®t 5l1 C^tC^I <^^'$tcsi 5C^1 

511 I ^t“6^ ^Jt^t<1 ‘il^ C^, 4^1 ^t5f-^t^5lt?I^ 

*«ITC^ I ^I’fiJt^l f%l ^C»f?r ?ltW5(1 51t?l I C^ ^1 

^5? ^151 ^?J ^1 C^Ft!? 

51t^511 ^T^TC®? ^tn?l, 5it«lt?l I 

'5fc^^ <2t1^tC®T 

5-^Tc^ s^-^t5il 5it?ic^i:^? ^c?p ^z^ ^z^ f¥%m^t?i w^\ 

I C«l5f^ ^tf«?I 'Sliest?! 'Sltfl ^ZZi 

Jim C^sif^ “(C^ 501 IC^ JiZ^ ^tC55 5tc^ <^\ ’1C'? 

m I «i^^tc?i t5C5i '5rt?i f^C5 c^z^ ’troi 5111 

C^tsi^l W.^Z^t 5^C«1 ®1'*FJ 5FW5—51tc®^1 ^^15 twC^l C=5f5l ^s^t^fsiC^ 
>151C’?'® 5C5 ^t51 <irTC5 I C*1^1 ^tCWil 41^5151 n^ I Jit 

«t5l f®51 ^ItCfl f%*f%C’1t^t5t« cn il^fSl-^^ ^tctt5 

tii^ I f%*f%c«lt5t5t^ *1^ ^ac® ^ttc^ I ^Vr^fVc’lt^l 

C'HUW ».=*? ^C5 511 I «ilWC51 'ec«f5 ^»I1 55 cat5l-^*f% I «ll0t^ 5C^r5— 

«1C51^ 5¥C515 f^’f^C’ft^Fl 'SitC^ I ^tff^ '« «fff«C^ ^ttf5 

^C5J ’1t<5T «rtC5l C5t51 C?Ft51 mr®5 f^T^lC’tt^l #1^ '515^t5 
5lt05 ^C5 5¥t^t5, C5551~C^^ il 555, C5?^5l i« 555 «lt5l5 C5'^ 

C5^ «il5f 555 ^®1 «15^t5 5tl&5 ^C5 5tC^ I '5rt5tCf5 C5C»*r5 Jit *1^5 
5C®5 f^*f%C’ll5ft5 ’It'Sl <21t5 5555tC5C^'5 5^ 5tl^5 3?lC5 5t55t5 ^5 ’ifa'I^ 
^55t5 55t5 555 ^^1^5 "SltW I 41555 511JC® ^-r5r*f%C’tt5Ji ^t5 

*lflt55 fh5C55 '0t:55 5t5TC5J ’la{-‘Pli!lC55 555 5tC5 f5ar 5C5 

’5T5 5C5J ?'*r-5ti:5t(^ f«5 C’tC? 5tC5 I '8t5’l5 C^t ^tra5 ^ ’5tC5 '55’ '81’f5t’f5 
^FtC'O^ f®5 f®5 ^Zt 5ft^1 C5i:5t5t5 f?5 ’l^ C5«f% ’5tC'95 

55T enz^ C5J5 f5C5 5tl^5 ^C5 «lt«l5 <5155 5PC5 I »il5tC5^ C5 C5t»!5 5«[C®I 
i^S 5^ 5C5 ^aL^«Tt5 'sil«Ft5 5t55 5C5 I <155^ 55«5ft»l '«^r55C55 W 



c«i cm «8 ^ *r«*'8tc^ m 

I «»r f^i ^»59r«tc^ 

c^c^ I c^t ^>il 

apsiH! tesi? fw^^l Ctc?l to I «f<lw «fl:?«I ’ttCHiT ?? 

m?l c^f^fts, to ’tte m 551 

'Sl^^t?! ®t5l1 ««ltc«p 5(11 C^15I*1 cm '81t»l^?l ’fil f^S'>Fl1j| 5(WJ^ 

^U\ 5PW c^jc® ^^05 ^z^ I ®tsii- 

^ZJi\ ’ft®»l1 C>it«ltW-J5(?( 5[^ f^?1- 

I C^*f 'SIC^^I *fCl?[fe| ^Z^t 

^zn I 5^ ^'® I 

«i'*f cm ?>T im c^cii ciz5 toi 
5(^15 ^N5ics(^ >ic^l ^z^j ^t«ri(l «il?i—'iicifii 

I 


’§t^5t2jc‘i^ ^<»ru^t5i?ii ^z^^^ ii\t c«i ^tcn 

ff ^^z^l^ -sr^®! m c’t^ I ^ 1 ^ f^c?i c^»f 

^C3il I ^tc’i^r c«^Tc=*Fiil ffi c'iimt '»!^®i m c’lw c^sr® 1 m] 
<st^t*t?i «il»f5T ^T?i®i^l 5(1 ®tcw?i ^r$i 1 

?i<f5( '©t?!^ 'BitRto fm 

c^zv\i\, m] «i 8 ft 5 ii «if r®?( >115^^ ;ii 

8ftto to 2 if® ^ I cm 

efc?i ^9T^t*T <4^ c^'t*f»1 Ti(C»|5( I C»f f^!( '^^1 ^®ratw?r 

^U\ f|9I I C«f^tt9l5( C^, ®til1 ^fw to^ I^W ^Zf f®fi? 

cm 'ilffC^ ?iP«l '»ltWtfl 

3p?i»r: 'flwl I m c^vs[ >its[T*ii 

m «r«sf>i5 m\ 1 «ar5i:*r?[ i?*!^ fcn cm^ ’?<'e apjp«t; 



f^c?i I c»rrt^?l 'st^c^ri—^f% 

^t55t?i 'sr^tf^ ^c?r I 

'BJtsj^l CJf^c^l f% f w M ’Tl 

^<15tCI5W ^tsrl C^V^ 'STfr ^1 ^rf[ 

1 fsi«F ^'JF’rc^r ^^si*r^tc5f ^H^ $t? '« »i?i»i c?i^tir 

«itw « ^Rft?i «itwc5i tm 5rw?i ^tai ^’ni 

^c»i ’s:^<2i5c*rii ’?f^ I 

^tC9Tt5^tll Cff^tl C»l, ^^st^«l BFC5U « §tC*rfl 

1^1^ 31iJ5T 'Slt’rl W?I^t?l I §t*f 'Q f^»rt5!^ 51CS? 

R5t?r ^rn c^f^l i c^, '£f5«i 

>i?r5r c?i^t?r ^1 

^ttt^tfl am ^VS, ’?<«Sf5«l ^tc?l I 
C?^ C^9! C^, ^t*f ^^5? 'Q ^tC»T, I 

«lf^ ^Itw tt? (i|^ ^C»[ I ^tc»lt^ 

'sit^T^tii ^c*«f 5fw '6 5t5t9 ^vn \ 

^H\ c<i ^r?r*tr9’t;®, cn^tHft?! c^t^ ’st^'Sf^i c*f’*tc^ i 

c^wc^r^ ^tnc^—®t?c^ 2tf« ^tcn 

^\ C^5» ? 

St^f '6 ^9|5 55 i s^I^ ^i^^^ «ft^c^i, ^5C^ S|tW »i|^^1 

^t?IC®1 I 'il^ »“ C^tC®l ^® I 

«2rc^J?F '5[3Tt5|^t?I c^ #tw >6 fttWW 

c^?c?i'«rt?» 'sitc’T, c^t ^ i 

^^^r-Stt^T, ^'9<5fw '6 I ltat?l 



flaj 

c?ff^, ^^^ «ltC9!tt^ 

T'JTSil »re^ ^t!l1 '6 «l5l?t5t? 



«o>9 





« Stw ( ^ ^ I CMl^ Stw 

^t«ft«ft« ?nr >6 <2|^5t?f ^ I (11^ ^tsl C^ 

(f5ca[ ^ c»il^ <its 

ill I «tc?5 ?? I ^f«i?l?i cn ^tcii 

Wc^, ^t^l ^‘vXf cW<fC^ I CT5[;r, F ^ c»it^ ^C^?J 

'6^5 c^itT ^c^?r f^K'st’t c^^vs ’Tt^ I «t?il 

'5itc»i1iff I '®rN»f ^t:??i 'sif^tc?r et^l ?c5t ??r *, 

'5i<t^ 1*1^1 ^'0.aft*T 45*1 cw'*fc^ <tt?i I ’i;*r4t>i 'Q ^S1T»I 45i:®(?l *(5 

^9f?l4t»l ’!?^45*l I StCif? 5W5 
C5t^ I 5t5l ^f^ft?r '51^5rtf%^ 

^t:5 ill I »i5 c<iti:?p ’^^ 45*1 cf'^tc® 4t«?ii =111 

4'«tii »i5Cia5 c^tii c^ptif >r5i!f 'e to5 



3i«ii^ ^^5 ^si;{ 55 c\ 5t5i 4i:»r 'sitc^t^ c*(5 

5C5 (5ii? feaf) I ^ 5t5l *tf 1 ? ^ c<i 

5 ^ 4 5tir, ^1 I C«1 »r^ «ft5^t5 «1<K 

^ ^ ^tcii »r^ *m c9it^ ’s:t<5 5twc»r 

'BltC^lt’V C’ll^ I ^^ll4t»T 451 I 

<5(<4t»I, ^^^45^1^ 55I54t>r ’?^45C15 *5!% I ’S:<45115 

f®ill& 5iC*l5 mi Wt^r 451^ m\ 5t5 I 5454tW5 

«ltC4t5ilt9 55911 5C9C5, 4^ 5(? « iWJ^^ ^55 ‘'I(<4t»I 45C15 

g;55 ^rc’fvl 5t5 l 45 ^t51 f 4'ltCil ^CSflCTflT C5, 5t(f 

^flfl5 5t5»rtc*r ^4l'5t^5 4C1 451 f5t5t5 *1C5 ill I 4^ 5it5C1 
C5C5i StW5 i5^il« 5tJ?, ^tltil I «lt5TC5il 4t5l 

^1^, m 5®^ ^55^ 55, ^t? '^tf ^4^5 55 I ^tC«r^ 5^15 St? 





<•8 

«ttc^, ^<(^1 ^Vn '®it?tfl ^tr![i?t^^t?i 

59 I R^ ft^*f9 ^t9Ft9 ’5(^59' Ut^9t9 ^<1^5* ^9 

»il9? CT'.'fr^I 99J9*2ft’l 9^9t9 »f^9SI1 «11C^ I 

#tJ«f9 It9t9 '«lt9«5( ^Rlt9 ^19^C*?9 ^9!5lt9 C5t^ I ^9 

5t9l ^R9*t9 t5 9fS[ 'SIW^ I 'iit 5t9l C9 «lt9’tt9 ♦ll^, C»f9t^^l9 C^It^ 
^[‘RITJI »5[<'3J5‘I C9'<(I:« ’ttn I 

CMl^fl^ C^t9ttTf9 9J9lff5|tsi C9, *^^315*1 9l5C99 «C99 ^t9®l R^1 I 

R« '5ltW ^1 9lt*ffC9, Rt"(9 W9i MW*tt9 9!HtC9 

»ft5t9T 59915 I '®Jt9tC?9 ^95?9t9t*l9 ’SJC^S ^*19 ^'sh R'^9 

^9i:^ 59» ^1 C^t99l R*59^ 9rtm 'ilC'^r^^^ ^55^ ^tC99*tt9 'JlC9t5- 

^9^t« ^19, 'Srt^'Q ’^’$5t5i:‘(9 51t9 R^t^W9 95( 

C»«t9'61^49? 'St9l 9?^tR RC9 ^ C>l9tw, C9<lt9 C9C9? vSf5M9 ^99 
»X^C59 ^st^I'otW CW91 9tW I* 


9591 R’9t9 


# ^9 f^®t5T *ff9^cw?i ntisc^ n1^« I 


’®PtW9 591 C5t99l C9t9 59 'Sl^9f5^ 5t9 I ^9^ ^ 9l W^C^I'e— 
"99 51991 519C5^ 9t9l 5tC«f 9l95t9 5f91 "^9 *t9f^'e 

5t9tC59 5R *ff9R^ I 5t9f <131 91 5t^C«f9 C5t9 Rf 5C9C5 

"^t99 9^91 5t^9I^tl5 RRi: 9 C99—tilt ®Jt"»tt9 9lC9 ^iRR^ I "»fC99 9C9I 
95 91 59r C5t9 595 59t< 9^5—"59 51 C99 I 5t^5 RC9 5t5 

f9t5^ 51^5 C5^ C5tR5 9C5 9l 595 59ti:< Rl9 9t9 I , 

99 959 9t9^ <?r9-f9®t^C99 9W—"59 91 <85^11—31^ f9C9 951:59 

ft5 I C5^ 95159 ^Rf, 5t9t9 C^S 95C59 I 5C9 595r 9t9l 5lt9t9 
4f9tR5 59—"59 ^R«f 99—4tT*ft I 95^99 599 5t99l C9 55 

"»i9 9J95t9 5R, 5t9 315 ^91 51519 C5t?tJ5 9t9t9’t 9C»9 C9 T9l C959t9 
319^ 5155 91 R^ «lt5W 5^^:5 m 959 55 C9C9t9, Cn 959 59i C9?9l9 I 



^•itirtCT?r »ic5f owe*!? ^*rt?tc5nr i ^tit?i 

«ft^lc*r?[ 31^^ ’^r»(-i2r'j(tn <5r5«i i ^f^'e 4ft%c??r 

^ c5t<r, ^<r, I ^[sc^i «w *ft?i— 

^f%tf 5?c«T f 'sfsiw ^f%»r (^1 

^5 ?twi c?^ 3it^ m) ^9ij^tc^?f 3IW "p|c«rii c«n:5?i sicnj <<1?^ 

?? I 3li:5! ^f%w I 

*^1?:=^ c*r^l 3rt?i—ii5 si^ifj c’tt^'hpf^ ^ ^tci tii^? 

^'»p«f^ I m. ^PR’^rj 

I 'e fe®f5r i 

^•jf^'Stt’t? ^3|^1 I fsI^W?I 3l«(J fkz"^ 

*^C^?r 3IC«(f CCtl^ ^<f'^ '515^^511 

I i?5r ;ji(j 1 

»<i^ ^9r-<gf^t5 ^zm ’ic’sp «ic5tt^91 ^fcst iii?ii w?^?i 

WZ^ «5t5*l J^CiJ I 'Sit? WSlC^tr®? 3(<JI^^ 'tft?l^*t1 '®l<t< 
'5(t^^'^f«f?r '6 «lt^^ C??3|t^ ?5C? 5Tt^ '^Z^ I '^W? "f^TC?? 

«i<£fcwt8r^? <^<1^ <i?t< f?ji??i 'H\mm «ta ?t? i 

«il^ ^?5l«Ct?l«l I ®tS v2tt% <11^ »!? ^HJ 

'Sltf?^? ?5W5[ I ®t: C^’tSltl?? 31C^—fitt? 84 «f9l 

»ft?t?*i 'srt^f^? "»rciw “fftc?? JTsj Rc? «r^tff^ I “tflr?? 

^csT? 3i'5 *1?* '8itj5—affcw^ij ’iRfe^ i 

3FtC«f^t? ?t?lt^ *'^9 “tltc?? 3l«lT Rc? »r<i»t^^ ^c? I 

’^:8f? 3ic«ij ^ '6 caf^R®!^ 'sitc^ I RRi 3I3IC? 

R? ’Ttc^ I RiR? Ttc? R? ^t«5l c^? ?? I »ii?1 ^ft^? 

c?R^ in^ c^z^ ^tw c?c« ’itcfl I Rg R? ?ti:? «ii?i ^zst 
?{<lt?jR^ ?c? 3i^tar? ^^zm c^t? csic’f i 

^tw? ?t3!^5ii 'siJR?! "^9 *r5!^?i'stc? ^*iRi3r»r bsR 
^C? I «rW? !lt!l1 ?t?t?R«F »It?tC?T ^91 ^t? 

C^J?? 5t?Rt3F d|?fe| ^^?|«| ^1 C'fltsiif ^R ?fc? I 

?t5 « «l9t5r »rt^R^ «rt^? 'STtap?*! '5lt?l?l^t? TOl 

c^tsK»r? <irc?i?f;i I ?titc? "n«f "^w? iiwi c^m »itft 

I ’^z^9 <ii^ c’trRPf ?i sift? ’iRR^ I cit»i»i ?i 



I WTt^ «lt^tCTl ^ I 

c?c^?i ?In 'e 'sitf511=11 155 1 ^f^l 

^twl, ^it^rl 5^t5i1 n\ 'iit'f? 51WJ c^^l I ^t^i '«< 1 ??. 

6 t^ 1 , C^^W9t # 1^1 ^^Jtfw?( 5|^ 5|t511 ^tff^ ^ '®'tf«l!(^tCt 

C3!(%f^W '€ 5lt5l3P?«l <itc^ I 

"«ic«!?i 'sit^f^ ^ nx \5Tr ^ I ’^’i^c’1 

etf^Wl I "^CSfil 51WI 'SN ^1 

m I 

’Ulcsp I C«IC^ ^1 tf-^ 

5 ?i I ^t?i*fir c^t^i^r c«ij^ 'sit^tc^ii *l?f< '«i<K ’ 

^?in?i c^t»T»i^tc5ip ^t«T ^11 wc^r ciiTw '?sf^c5 <it^twi 

I cs\U 5(t!it«tc^ 

t 5 >i5ra>ftc<i^ I c^ mm ^1 

«F15I ®Ttl^ I ^t®l1 

«|f%^ ’=?{g 51^ ^ >lt^^ «n^ ^1 5lt5 i 

cft^ cit^ >it^^^«it^?r ^tasf?r ^®i I 

mu ^tc?n »it 5 twi c5c^ I ^t?(«i 

^J6g 1S\^ ^t>l5I C5^t?l1 “(3pfl 51fW?1 ^t«il I c^t^i c^tsi ’®^«? 

^1 ’jpf^ I t»r mm ’®^c9?i c<ic^ ^^1 

5iti?i I cnt^i mz^ c?^ 1 

^t 8 f <t ^'8 «lt? f^5l »1^t51 f^5lt^‘\?1 c’tRi:55i 1 

^^5(?F cw»» c>izm ^ ^?ii i?c5T^—2r«it5i^s 'fsi^um^n 
5 it 5 ii c*rc*f f^aFC^ii «fc«r cwe^rl 1 ^t»r c«ii:^^ c»it^ 
's»'^:»i ’^C9ii fk^ I z^zm 

’®»tc9?i ^t9it5i «tn^ I 

"^C9? ’^t^ll C?l»l^tft, C’lt^? ’ttft ^«Ttf? ^51 I 

ftRTOc«r?i'Q 5it5ii ^cw «r«t«f5i 15 UI ^fT?pr?^t!ii « 

5it5ii ¥tw m I 



»SM] 

•rPw f«i»t Ji-^ii .wi,, c«»it«fe 

"^, cytft»m iitsii atn "»tcB» jiw ann «*», cm ■»», 

#1^ "90 ,t5tJii. ftN •e ?ijfltc>ni mt?® "90, OT^imoo sif% 
^fire "90« ferf% fescxfe "90, fecmi "»t@, ?iRfy^im"9».c«i|iwi:« 
?«t? "90 4|^f® Stsutciltitl I >a«|Sl mtCTSI ®1C® ?C5 «ttc® I 


'S 

«i: 51 (®) sf^isrc® c®tii ®tii:i "?rt? #tfs 

fV 5J?( 9 

(^) ’i?t< f% T W< c^5f(%f 

511 f 

C^f^, 55%5r 

^ I (^) 5lf45 ^5i^tC5 ^tc«11 m f 

'»ftc»rl cii5l f 

W ’fjH 5t5f OTt5 C?^C^ ^15 511, 51%^ C?^C^ 

*lt5 >6 ? 

(’t) C5f^'e f% <2f5tf5^ 5^1 f% 

4l5*l ^C5 ? 

C558Tt«f, 5lft51 


«r; « I f% <1ift< ^tC5, 51 «f5'0 ? 

i I (^) ’artC^II t£15' ^5*15t5C«l5 WZW 

^*lf55l^ I 5^5 f5C5 C^C^r «15lf^f59TC5 C5C^ «ltC*l5 

^ 5C5 5n5l »I5!» C51W ^5*1 

*rf54t5 ^in f55tw 55C5 f555tfaf?f I 

(^) •I'•F•I 5t55—C5t5f f^fel 5pf5551 



vs 

CHS* ’ftsi sfsns M*r I '® ^ 

^tSl ’tf^ I fs^1 1[t55 «it?r ’tisi ^ftl ^t55 

W’TTvitS I «lt*ltWS '«'« «rt!^1 "Bite? CT, «tf«f^ 

c«rt^5»« ^n\ I ^c®f liil ^t^it65 cs, csitf®? 

•fssl^ Cfift^if 'S C^f«C?l '« t^^l 

^fisi fsr*ts^t« ^?t<f css esesf 

css St®l csss—fsscs fs®t#lcss StS*11 '^l^tS'e t5 ' cst^ts;,^ 

CS^ SCS CS'fiSl scsci?, '®tCSC^ S®11 Sts cs, c^sf^g <istc«fs ^SStllS «rt®i^fls 
s^s ^tsTss ^?tc<s *tsst^s 'S^ ss I «tf^ SlC^t «l^I^CS fsc’^tscss 
^ 9 [ C5Bff®S <lstc«fs Sf^^ssf^ <lssttl, C^C^ ^ts I ?K^ «t5'Q CSC^ «l1®iSf1 
'6 fs&l ^f^S^I csfsis ^tes I '«t-C«^f3S *tWtC'*fs <1SSt^«f^ ’S’^? 

SC®!^ csstes SSC«IS fSC’S'tSS S^C« ’ttes i SSC®! ^tcsc^ c^^fes 

sfti M® ??s SI I 

^ I (^) ‘SWS '&^C«IIS ^ts*l «tcw^s CSfias^ fsf^s I ^st^s 
"^s^C^US S*tS*l ^tS 'S^jfsS* "Stf^SS*! 'SS’®1 I StfeC'® '®l^^tS Stmt'S fsi^l 
Sltc®11 SS SSCS SS aftsstc^t StC^ I ’(Mt’ltf^ 'ilS^S'Q 'Q S^tS 

StSC®I S^tC5S ^^S ‘iiss^ fsws C=?tCS «itC®ltSF-CSSt SlSt^? 
scs f?S^ fscs csfscs stes— w4c«FS C5tCS -iics ^^ts si I "ftef^CSS 
CSS1 sics si I «is^ts ^SC^S ^^S ^tc®11 'Slf«st3lt9 

«tf^sfs« SCS«ltStS%S ^CS s4csss C6tCS ’tc^l S^c®! fts^f^ «iSi^tCSS 
SCSI-O ^CS I 

s'>i^stcss '^«8^c®}]s ^ts*i st^tess st^ slstsfs^ «ifesl I st«t:ss 

^f^CSfCSS StSJCS ^CS ^Ics ^J^sstess '5tf%C^*tS 5S I ^fstc^^ts 

«tf^ts scflf sesr 'stcvil f^fs^ ^cs stc^ i 

(S) ^Jt5l, StSJ'? fscss CS®ttS CSSC^ ^S SI—^St^l I 'iiSi 
fS"lt5S 15CSC5 S^tSCS I cs SS StC®S ^^S vflCSS fs^s SPSCS5 5S—csss, 

sisl sit^s c»tt^l, siIn, t*sis csfif^ stfec^t sw®r i 

^It5l fscss CS®I1S CS*t 'St’l^tCS^ CSSC^ ^ts I ’^SS' C3*t^s <^ft5l 
(Hawk owl, Snowy owl ) fssfs^wtcs fscss CS®ltS 1|CS CS'ftS i 
^ stsufel S^S’SS oqcscs c^ts C^ts Sft^S '^ftsts fs^'f^s WC«I 
^si ssw^ stress ^tc^ fscss CS» 1 tS SSI ^cs stress 



'6 ?(f^«(t?r ifCflr <fjj5t?i cfW ffi 

«r9r *rt'?tcw?r si51 ^ i cbic^? 

^«jr c»ij^ I 

^c»it^?%^ecJT^tw»iwc« ’m?ri 

^5r ?J^5l I c»f c^t*f »ISi5^ 

^5tc^ C5tc^ *ftg 3fl I «fC9 ^tw 

sirnm 5!i I <ii?ii ir?ic«i?i H’lf I vfit 

« 

I ?pc»i ^1 5111 ’itf^»fi, cnutn 

C*apv 5Cfl f^C^r «1tw I 51Jt5( «ij^ »OTl «lf« C^, 

«rf^^fffi^ ’itM—JitsjPi I f^^?r 

^C<T I C^tWir ^’f?! ^U ^ I 

(’I) ciif^'e ^^51 ^5f lin ^1 ^t8rt?i 

•SlJftif ^^5| c^ 7^ 5I1^CaFtC^5( nt^tWJ 

^?1 ^C9 ^tc^i etfna 

c?e?ii ^ d\^\ «f®« c^ar 

•nfil^si C^C^ if^RI <11^1 «il^ C^«t^-^?|C3P^ ^tc^ C5C^ 

»^^-'®?l^ «lt^H nCH 5C«I ^tfl tn^«tt^ «l*«l 

<1tc« I 

«it5ru??[ ^ifl?i ^nn ^U f?cf c^ 'iif^^t^r «itc5, 
viiw 4 ^?i?r5it»it «rt^l c*f?i I ^ 

«itc^ I ^tc?i? «it«ijc5i ^irar5(t»i1 'sitw 'si^f^® <srt?[f- 

5wr?i mm I «ff^i ^ ^; «i<k «^T?-^?c8f?i 

5ltf^C?1 'Sltsil 

51MT c^ *r^ i 

«tw c^<tt« 5iHt^c9i »f^ ci)f®8 c^m 

^T^C'i|stwttii?i »rc=if?f I 

«I »ii8f& «rt^ «itci, «r5'0 *ftc?r i 

(Hn ^^\^ Vi©*!.* ct: I «(tc^ I 







5rft»t5w 

51^153? cm 

^ill ^9lt^ 

>ftW ('sj^sri 

) c®r9it3 ^fflftlc^! fsf^ af’jnr^*! 

4V 4. nf^c^ 

«f^v m «rfv5ft?f «FM5if (iiv< ijiivs jrtc«i 
^■t5t^ CSl^5tiltiif f^’rtcv CVfifVtJT 

^C5!I I 1511 ftlf- 

c»i?f5t?it5 f?*Ttrv atnvtir 14^ 

fvilfv5lf«iwt f^fv t«l 

(VF911) cnrap^t^^. 

^tap 150 ’TM 

>s4»v JTtc^ ‘2r?i*f?f nvf 

*(f« 

*fc? ^rv^5 fe»1Vl CVffVtW irt5Ftftt?l 

r^*itw ^taf ^f^^tCi|=T I i»*« ’Tt^ 

i5«i »ft«i n^f ^ vt?i r«nr »F^r<ir»T 

ftnttv CV?[?f I 

ajvitn^ cvtv fv«iN nfivwfl 

»TV« featv I 

St*r ^ ^01 

nt»iti®^l (^Jt^r^tfvvi) curf 4.4?. f^. 
tfTstftvs 

spfw’f *ttc^i 4n^ cwpf nt^fwi 


ttcvfl c?t? ^?tc5ii «itci f? ? ^r? 

vrtcf^ 'jcv ttc? *tiir 

4^}S c?5rt cm I 
fvast^si ^t-i^ I 

v^wii c5ft?f^ fm 

w $TC? nttai ?f, cjffs c>rirtv^t?i 

|f3f I 

^t?*if5 cv f¥, ^1 ^cvr 

ntc?(sf fv I vc^r '»itvt? 

^C9\i I 4t?i ^k^ii, §ti:v5 

4VST CJPtV S!f® WtCVl ^tCf Vf, ^1 

'"itwtvf-^^rar €ff%>f9i^ Vf9C« ’ttc^r ? 

C3®tfl ’T? '« V51 ^r^’SlK 

fc? cn^ cvfsr? vi 

4*1=1 «ivtvj m cfH ? 

>it?ii®?t^-8 mtvt? 5tc*r cm^^i^, 
*Jtacvij '8iv^?if?r *r*^c^ 'sit^'e f^i 

^*«rj 5r^>ir? ^3i i ^**(1 ^t^ii—*i^j| 

c*f<rtt=r 4v*i c*Ft=i ntitin?! flcsia 
f^*n, VI v^fvrttvtt=pv fv?»> 
m fvcf 5f*rc^ vtacvv cirti 

cvrvf vtvr^ ntcv ? 

afl^F 

^»!tv^c«fv CV591 vta R^TtCV '« vtvtv ’ffjaf 

mm m Vf *a--c*r ftvw 
^taf *r<« cm ^1 

vtJftar fvtRaf»nr 4^ ftvitB 
orvvtv afc^ *ff5 vaws 4 *fIB 
mxvi I 

4^ *ffvf«*fl Wtc« 'Sf *Tf •! v\aF Ciri^ 



^«i I c^ *r^r« 5tq^ ^t:w, 

^C^ll *fft*lt‘l C^91 Jfl I 

«t?C!5 <£ftf ^ Cftfs <4^9 afpic^ ^8|t4 5t^ 
«f(c^ I >4^ *ff4srf*r 3ff^i:« 

^3 C3ft<»(t« ?3 JTl I 

(4^ 4r<«t«[ ^3f5r C3t’r^t^ C^t^t3C3t®3 
^•[3 C3l^ JTt?C»lJ3 5ir«f ^1*111 

^t'ew-c’it^l mw 

^«tf3^ >41 C?t«t3 C3i:'S3 3t^tr’I3 
^ir^r cm C3t5f\C73 3^31 ?3 I 

f3f%«^’^1 f3333f <41 

*r^^t3 3f<<i mi'f I ^3^i? 

^3 (43^ 

C^333 ?[>ff^tsi-43 ®t'g!ti:33l 'S C^'5t3- 
C®i:^91*f3lt^ f9lf3?:^®-(43 <43f 

^f«3H't3 ( f3r3 <4^ *13811315 ^^f3 f 131^3 ) 
C3W«tC3 ^r3CI3 I 

®t^tC33l 5Srrf3C3C153 C3, <4^ C3t?[3 

c^cai^ cnt?l «?tC3Nj 

Jit'S 5¥r3 43^ C3t3^tf3 C*l3t3 
?3 I 

4^ *|tfCJlJ3 *f3 fHftJl r33t^ 


3fC<fr3»f3 4^15 

^f33FJt»l 5t3t*l f3<tW3 f>|3it3^ 

3FC3«31 

C?t'«t3C3t® 3C3tl 4f|5 5? ®titt3l, 
3t3 3WJ *T^r?t^ 3t3tC3 C3t^1 

3t|jic33 ^®f3 3jtit <fft3Fi 3jti:n3 
3tC^ ’Itft I *f^3f^'9(»ir® 

'^3tl3J8' 3t®t:33 3t3l ’i?t® spStJI 

®t3t -l3Ttl 3t3rt3tr3r 4l»r 3t3l 

C3tfi:3? »l3Jt3 tS^C3 Tm *IC^^'«fjl3 35 
':3t%3 Ut^l *rr? 3t3 43^ C3t% «tt3 
3"'tf3iU’t 3t®tt*r3 ^*f3 hint's I 

33tr3^ fn. is. 'Sft^. 4f5tf3® 

4^ 33C3 4f?t*r—^55 «lt^. 'Brt3. b- 

3t3t? r3'3l3?3 3t3 3CJ| 3<3l 3F3Um^ I 
^13*1 43 *FJ13 *T3C5C3 C3>^| I 

«t3®\3 ff3 n:33‘fH^Ti 

fn? Ca!r%3 3t3 f3C3 I5t3-'ait3t3 ^^31 
Cafft3 3t3 5t3 3fC3 C^|C3 
f3^ ^t3 ^C3i:i| 8^84 ^t3ll «lt3®t^^^ 
C*flt b 43^ 43. fn. >«• 5t3 ?C3 iff® Cf^Ji 
^t3 33l C3CI? 3'*ftaFCH f3^ ^b'3l *« 
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5 RI|rv<fJl 




»ff^ 

c^^ta, ^t*r, 'sftr^ft^, a8r, 

ac«j^ af% '6 5ttJii at%i:^ -t^ 

atni wj c^a»i 

sfai 

nfasaiw^ ^ta ai «ina 

c^JT^ itcatw^r, 

-ff^ ^tJ(t«ai‘l ^ta ^rcata?^ I ^^:- 
aw 4c?a ^tataiaic^ fa^aa 

a»ii ipri 

fav^‘C5^f "tf^a faf^a*i sratf?^ ?a 
^«fa ^tca I *ra *fa ci>^caa g'?ta 
acar ca ajaata, ^tcw aw ^a«r-^a<ii 
fa^T^-cu^aaf fafafataa 
aa«a fai?ta ca^a? «qaf wf*^fa^aa 


^ c^tiS ^traa taa 'stt’fa c5ca'« 
^^a <tfta i ^aif'^facar aa aa 
atf^ia ??aF caw acaafS ^ata aca 
faw 'iia-'iia «tw ‘aa-^aa aft^a aftra 
fafaaa ataai atai fKaa ^wa faa 
caca ^tai aaw «raa ^tw ca^ta, fa^a 
’stca ^awtfaa, ^^a atW «itwta, 5^< 
atw «ifaca«^, aaa atw awa afti <aa^ 

ai ^tca atai apii i 

a8raajaa ®aa-^ aa aji. atai 
m afasat^i atai-apir atsicaa aca 
atatarai caata aft fMta, atwaa w 
catc^^ faaafaa aai faw ^f^aftra 
aaa-^i^ ftai cfsai ^ i 







tb8 




c^T^tw sftr 
(Radio) 
'«n^c»itR'5 
(Infra-red) 
tlf% 

(Light) 

?ftr 

(Ultraviolet) 

(X-rays'' 

nt*I1 9^1 (T-rays) 


w*r 

c>il^f*i^tr?9 ?n>it^*r c^rc^ ^r?r 
'Bit^ ^t’t, '«i<K b- X c»ii^r*i^t51 

W 'Stcn^r 'SIT^ C‘'fC^ ^f?l8 

Pt? ^t’T, '»!<(«> 

VX i*"* 8 X b»-« I 

■i|«F 9i’P 'StC’fa ^t’f 

Vf»{ 91?P 'Bl<t«. 

8 X i»'* b*"'“ i 

?n Pi'^ '4^' '®t’f C‘«tC^ '®lTil'S 

C^t(8 ^tC’t^T 'St»t, 

b»"* CtfC^ I 

>ii^ -r® c^Ftis 'st^na i 


^’paitf? csfjtf^wa 

^tnsitait?! «r^*i « mw 

'« •rfsc^n 

I vnr?a »ic»tj 

•ftW Jfl, C"ft’i*l 

c^nr, ^tiicJ?tPiF?itcii3 

<2rr«^f8i^ 5C9f 

^91 5|ti5 

'*9t9^9'9C»i9 f?C9 'il!:*T ^VgC^ 
*ttC9 I lil^ C9^t9-'59C<r9 

f«9N"( '« 'Bitt8lt9f-^9t8ni I 

C9«n 'Bit9^si'«’5-9i’t 

^N9J*I # ^t9f 91 BFiJltirt'SJkf I 
4?{B aft^t^ii f?C9 f^g C9^t9-9ftr 

^tl»T «Ft9t9!l f^tu 'g^is *ft9 

I ( b5{^ fpi? 28^9T ) I C9 *T9 C9«t9- 


9f%9 C>r{^f9^t9 'sit9S 

>• JlW^n^S 

C995f?r-C^Jtf«f9®tC99 nfl’SFl-f^'ll^l St^lfCJll 
?9 I 

5rf?tC9r 9?t^tC"f Ci^Ttf«- 
f9®t9 ’T'^fV® ♦«C9^C*ril =ff*( C9^t9- 

C«rJtf®f9'SSt!T (Radio Astronomy) I 

^t^t9 ^tart9 919 9Ca C^Jtr«9- 

«f9t9 '*19^99 fgsi <fl9^ 

I C9-®t9-carJtf%' 
f9®tC99 I JftC^ 

»ltr^9 If^f9?lt9 ?9t9fl 9lWC“r9 

C9«t9-^9Cflr9 Jf9it9 ^t9 I 
f9®t^9i 91^99919 *rit^tc“r9 

C9«t9-^9«r 9C9 « f^C^r^*! ^C9 CBfllfs- 
f9S5t9C^ ’I^9i 5^119 I 

9lt9f'H •r^C9’FC«| C9^f9-^9T 'k^ 

mt^C^ f9l9traf^ 19—( > ) C«fCl 
C9^t9-'®9«r ntt^w 



'»lt*['l i ( ^ ) I «1 C^1 

C^Jtf^^tf? C^l^F C’l '8 ^tW tSff^sRf^ •ft'QUt? 

"isUtfs If c’TC^'a ’T’tcuf i «t?i:»i ‘<C’<ni 


E:*.:v;v::r'^l 


vSJI^g 5I6C.>? gty j ■• • . • •^•; .•|'.(JP; .* 



»o »o' 

f&if 

'5itcifi1-5rt*it6l1 'Q 


40p Wi 


ffl I «T'<j|{5c« ?I3 u!i^^ 

f^^sIScib ?I55 Wi] 

'ilf ^l^^i-c'SFC3i?i ^Jtf^ 

^35r *1^- 

c^a I ^tc«\a 

^^^51 cnRw« c?f=3t5 

C5®r? 

^t-ipl >(td C^Tt^l 

c‘*rc^ 

nt«iil I -(<? at«tc»T ^?iT c^sfc^i I 
^t^tc»r alftf cw^tfsia 

ntia <ftwi c«ttf fifi f%ca 

I at'stc’f »fr« 


ft'«?l '6 >fsi^ csicnc^l 

'SfqS'iif C'«rt^ l?Cf 

f^ca 'sit»rf« "t=? « c^TC^a f^vum f 
^«at^ at#ta c^atc^ta qaa 

« X ’«l(^t'** I 

a^fs «ratn ac«n—>!Hf >[c«f 

qjaa f^fsiafS cfai mi f«ffaatB ma? 
'a[tC9^i «rfaa^f«ia aca <nn a:»i^ c^t5 caai 
mi ^maa^twtaat^tatc^ 
cata^, f^g^i ^raa c®it»li:f i f5F« 'sitc^ita 
^ac^ra nfa -srrswarca ib'«»»o, jft^sj, 
'sroft^ iflvs ca, aaa ca c»imf, 
«1 cafc^ catarti c’T’i at—'«af% acaia 

aWar i?t^icatarala data's cat i far^afe 
caca^ afti f%ca ^ac'® ca aaa 

5catf, «i afa nftatn ^ai ca^, 






?fl? wt^ii««I 
c^^t?f-«?i:«f9 5rt^c^« 

•fiftcflffl ?aT f^<ir I c^h«ilB 

^^TftJr I »Rn 

’it^ti’ifT 5t»itwl'^c®t ^z^ 

5lt>l C?«f1 Radio Detection 

And Ranging—5lt>I I 

C's? c^C« 

•ftCfl, ^U ’TRs 

Off I few" fe^f^^'a fZ^ 
c^Ft*? n'rtc’ffl ^t5ii ^z^ 

c*T^ mw 

f^cfl ^tc’Ti ^t’fiii 3ftf^, c^^u-mz^^ 
^iffenC^t'Q ib^«»«*« S(t^ai—^tc»ltfl 
’fft’f I C^t^T c<£f«f- 

««^ ntit^til m C’T’fttsil 'Bft^t? 
Z^^n 'aft«5f-^C3| 4ffe«flf^ m 
OW "SilT C^Nt'S 

%n «it«t!iti:® c^ 51*19 

c»!cnc^, ^t9 W9 ^9«rl5 
ntw, 9^15 

9CTn^l C9*l5r—»l|«rt5l CJtC^ 4 *f 15 C9^t9 

«R(H *ftitcsi1 ^Wl, ••o.b-c^rC^'Q *fC9 «t9 
nt'en mi t9^ 

9^ 9t9tf ( iVr«j«». X ••••!»• ) Jltt^I 

?w, ^i\^ «ltf 1« (n«*8) ^C9 I 

^taj 51 * 11:99 

^ar 9tc^ 991 *rc?, 

«t9 Vi 919^1 »(t^1 firc9t9f5r I C9^t9 

C4r9*F-99» -arr99f-93l « 5Ti|9-*l!9*lt*f9f 9W9 
<<I^H fiWtPT C9®t9 99l5 9^9Clt I 

C9®tr99 »ti9^9 f99f n— 

> I »<l¥f5 C9«t9 C«f9f-91 (Transmitter) 
9 I C9«t9 <art^^-91 (Receiver) 


v31 (ii95j5 <flf9i;9®I (Aerial) 

8 I Jil^plS «lf5fWtnt*f (Oscilloscope) 
C«f99f-91 C’iR’F ?9C^ *f*iC^ 

*19 *19 ‘i|f9C9t»l9 5ft^tC9J C9®t9- 
*Hf9 99 I 'Srtl59f-9C1 4f9C9l919 

5ft?tC9J^ 4ffe99f9 tfCl^ ^9 I 99f9 *ltitl*n 
?9 5rf^?jt9, 'St^ 9^tC»r 5ff99t9 I 

^t9^ ^tC51 ^tC®! S^C59 5ftl^tj?ff 

'flf9C9eil8C’F <il*F9t9 ■f9f C«l9‘r 49^ <4^9t9 
“I9f <5r^C99 9'tC9f 9J9?t9 *F99t9 9J911 
^tCll «19«9l Cl'*l-'flf9J95lt8C9f C9 C^t9 
f9f«ffe rfC9f ’ifilW C99t9 9J9lt'e I 
«^t?f-91 '4 =f| 8 ^f5lWtC^tC*l9 5ic^ 

J\V^ 9tC^ I 99f9 C«r9'l9ftC»l '»lf5Tt^tC^tt*f9 
^tC59 *1919 9tC9 <il^|6 9^^ ^tC«lt¥- 
C991 Rt^t'StCR 9'Qt99t9 C991 9t9 I 

«lffe«Rf9 ^Z^ wii:*f9'tf^ 9t:^l '51^ 
^tl«lt9f-C991 ^ 9stC99 *l9"t9^ ffg^l ?C9 
'flcn vfi:^ I ^fsic»itc9tc*r9 c^«i 9itc9it9f- 
C99t9 9J99t9 C9C9 'aiffeapfl 5r9C99 *lfil9t*l 
*lt«9l 9t9 I 99r9 '« 4f«99f99 9C9T 5^91:99 
9J99t9 C9C9f f¥ 9fi:9 f99 99, ^1 

9911 9t9Cl I 99r^S •99^1^9 Ic^lf 
9C19 5rt9tC9T 9I9'J9^9 ??9 <99^ FRltR 
9C9I ^t9 ?lffeC9<f 5iClf ^t*n 9t9 

( 99^ fll 19l9J ) I 

C9®TC99 '«9f9 « ^t9^9 9tC^ t5 
91 99, C»rf9f*F ^IR*! C9C9 >419 C«r9^-9ll5C9 
f9C"l9 ^91 99 1 »1^J9^ RPr 

I99t9ftC99 91 99, ^:9 ^9^ ^91^19 C9«t9“ 
959CW9 99t99 «lf^’r9l9 *9®^ Sit'S 9t^ 
*ltr9 I C5rafCW W ^9dj9 C9«t9-^9T C9®t9 
CW fe^mm9J9Tl ^91 99 1 C9®tC99 
51 119J9f9 5iti(f?j‘rq5: « C9C*F «• 

C»lf*&r91?tl99 9C9J I 



»ttt5 'Stf^- c?r®t5l ’r^t*T 

^ C?ff ’Tt^l C?W I ^T1 ^'fl C^ c^®til- 

castes? ’ft^tc^ ^Cil, "t^ ^’'l 

55^ 'oiti’f c^, c?i®k?ii 'STt^’F-^c? ®1 <fal *fr^ ^11 

*ft^1 ’?c?i c^r^si ^i;®l I cAstiii?! c^C¥ i» feeds'' ’T<fsi 

^ *Ti:^CW I ?f^ji«l s^sjc*® '®ltil^ 



cum^ i^uw 

f^Jit^r «®t?r «rf^?[t<- c*«(i:5|f tcsi^$sr 

'sfe^ «rciit^4^? I 3T?i:^ i '« 

a^U I n?*{ti i 

c?i®ttfl?i ’Tti^tc^j ■ c*r «itc^—®tn 

§«.nf%T|9{ « ’rf®*rvr ^tsi*f ’if? c^i^ ^f*[® 

f^«f't?*i ^cs ^rten c^ « f^tsf ^c»i$c5i5 <rc»i ^9, 

9’9?i:«F C^^ I CafJtf®f9Wt^C*f9 «lt95T (Ion) 9C®\ I ^3C9J?r 

'«It’FH «®tW9 9J9?t9 aF*|"i: ®t9 '« C«(tC^ «fC»r 

ntc*^ I 9t9 9191 ^t9 *i"5tc® ’frri*i9 *iwi 

^ ^t99i an® c?ar® *rt^ ^sta §«^9i ^ »f*itaa mw c<r:^ ata <aai5 'eftaa- 
^tcata fawa ca^ita^ w<n ca*®! '»itaa%< ca'5®a ca®ta-®af 




i ^-1 nwl 




I ^taj*l ff^l- 
'stt’f'^ §^wr«a ^r^at? ca^tcaa sit^ai 
nt«ai w ?wci?i ^flffa® «rtaa-c«F<a 
“^t^; ^Ftai 'Bitaa’sfst 'siaf^fa^ica 
facwiaa aiaj c^af.afata catn-facatc’ta atai 
’itaita^ta f?ia i b^jsi >ft?:9i 
ajtw castwa nt^tcaj 
ntc^a ^iwi fa<a a^ai aiai naa 
caca*^ ca^ta-csfjtf^faastcaa a^ataf^ i 
ac^it ‘flaa 's a'f^a ^’f- 
'src^a nf^na, can ca®tcaa atai 
faff ^ai ?c55i fVm ^wtfaa acaj« 
ca®fa aiHa ^ca ^fa^'s a^faa a^fcaa'a 

^1 ^CSf?| 

caacnt^ c^a ^Fca ats^caa (flcnta ai, 
ca^ta-^aa caacnta^ c^a a^ca cac^ 
atca I cstcaa ^ 'sijani ca®tcaa 
^ai n^-ni^a na^i ca*^ faatncatni i 
ca^traa nt^tcai aafa ntl^cf 
fafa^ aa ^ta «rf%aafa at«fi cnc^ i 
«ratfa« i^caci ca, nm a^aa * 3 (c 1 al 
faaifa^ ata fta, cn facaa fa^ a 

caast?-^?ifl^a ns 
b^'sa at:n atfVa If^Piata Iftalt ^ata- 
c^tca (aaf cataata sfc^ ca aa atca 
c5ca atnt:® aa) ^af «rata Tvi f?a, iaf 
«ac^ atai ^ifscat ®ftai can, 'flt 
^t'Qataf cata 'sraftai caca^ «itn® 'A’f 
« rata ca^a-^aw i §«.caa aaita 
aac« fnca 'aaa facna oiat aana «iifacaa 
aiaata aai awl, ai <ita{8 

fafal cai^ ca^sta-^air aac« 
atca I << 11 ^ «itatwa fafsa aj^a 

•rftaa^caa ¥W wtai cna—aitatacaa cfiffa 


cacaf aacBca cwtatwi ^t«at 8 F 
at^ai ata, ^aa^ai aia ncal 
atai cafjtf^fanta^caa ntni 1 ^tai aacaa 
^fawwa aw ca^ta-^a«r >sff?j¥-ai catn 
a:a facaa 1 «iiat ata ca^ta-^a^na aa 
(Radio Telescope) I aRfat caw Ca 
ca«ta-^a«f ^facacsi aai aw, ^1 tat 
I aas'atca ca®ta-ta^na aca 
‘afacacna acn ca « 5 tt??-aa aja^^ aa, 
^1 'fla^ 'stat 

acaj ca^ta-^aaw c®tatcni ^aata 
aja^l I tafta'a ac? caata «itcntaf-«a?f 
aia c^jtr^a aaw ^aitfa a^-n? aai ^a. 
ca^ta-qa^^ct^ cafa carjtf^atfaa atai 
fafffa^ ca^ta-^an aca aa 1 a'i-ta?la*ta 
atai atatfaa ^aj a^-n? aai ^ca aka 1 

'akata (Reflector) 

'aaaaca ca«ta*ta^na aa 
fafa^ I cafjtf^caa 'akatafafar 'aa^a 

a<ca iflca t'^ca cat aaa afai ^ac^f 
«ff®afa« aca wac'ia catata fa^^wfaca 
afWl ^a I 4a fa^c« afaifa^ aata aca 5 ^a 
af^^fa cah^tca «icaa af%»a*aa aai 
4t catatca actksrt caca cwitf^caa 
afa ca'Qfi caw atca fa^ai %ata ata 
(Prism) caca caritf^caa ^tcataca faw^*i 
aca aft^ ataai ata 1 c^Jtfscaa '«ftwi 
«ff^afa« aaata 4aka caaa 

•aaatai ^a«a a<caa aaata, c«ajtf«caa 
ca^tawaa -sTf^^awa caasta-^aafai 
aca caaa 4af5 aa^a ^facacaa aaata 1 
paptata capca 4al8 argfafa^ «ata 
^a^a^tca atfnta ca'sai aa 1 4t ^t«it 
4ftcaa I ^aasa artcaa cataka 
ata^a a'O akatn aai ta 1 aaslSca «ca^ 



• «ft^® (Wave Guide) ^t*| I « »r^ C^Vf 

c^rr^ > 5 i' «<ifsc?ic 9 i c^ iT’f*! c^'st^-^asT wl •fi?, 

laWf ??, C’f'sf^ '«C5'5 ’ft^C® 'flu's 515T (Radio Stars) 

Jlf^fj]'® C^’l^ 5 IJ |1 151 I CW 

I 'e:?^ f5rc*f^55tc? f^f?i'® ^ *itai 

’TC^ («=(• fB® I •ftw I 

^ C^IW^ q[3l^'>5FllS 

^!r I C’^®t?-C®jtf®f^55t4ti)i nt«?[1 ft? 1 

fc? 5Tt?t?*f^: C5i^fsi^t« cfc’F fic?, q[?r¥? '■if® 

?"r fdja ca®ta-®aBr aca ^«f ^f^sitaita cftjfsi ^aftf^na ^ 


caorirDni-^^rj 

fsar 

^afl^ipcf ci^itf^fsffraf 'sitfai fcaj ’frtcii—'®<iitC'9t^®1 faf. 

orfi:5® ^aft^Fti ^Ct® c?ff N, apjta ffg f^f^a® ’trt»it=^t 

’«sitt»ftffsai Bt^a cffr 1 ca^ta-^aal^pr*! aj ^^tfaasi. {5 'sif®cat«ta aa^ntfci? 
cBfitf^cfa cpftai Bt^f cf«ri ft? 1 carrtf®f 1 ^t^tfa^i ai nit^i^ft^f^a 

cft^ faff fa® ca®ta-®aw < 2 ft?f-fcaia fcaj fa^jvcB^faf faff a^ 'sr®!® "ff^ft^ I 
ftfiif feftia fMfi^afefa caftfa fca 1 (.aafc^ ^tc^ra fair's ca^tf-^f^aFct 
cafta fatsfaf fca ca®ta-c«?Ttf®- (Cygnus), ntafffejT 

fa®ta*ta1 cafltf^wa «lta®f, ®H*itari ^®Jtf? (Perseus), CfC^tatf (Centaurus) <sf^f® 
®rtfc® *ftcaf I 4Cft ca®ta-c®ritf®ff®t^'^ai smsattcai ^a® *tjt*it€l®ff ca®ta- 
ca®ta-^a?tf'‘r fc? cantf®? c*ffi ac^ia 1 ®taf 1 1 'eif®c!Tt®ta aa^*rtai»ra cfcf 

cf?H—ft^’ff -iiflS ca®ta-®tafi fafffa® ca®ta-®af® ca®ta-q;a^fc‘f 

cffi ftf ff^al ®aT-^?cfr ca®ta- 5T?c«f aai *rc?—Cf?=r, apTta caffii 
^Cf Bt^r? a? c«fft? I ft^'ft «iafiE® «iif fr^- 

. .. .- A fi A 











a ^tcfs '«nf^^, ^‘irt’fttr 

=TTi3«:(iC53i 5TttJi5 c*rc^ ^^napt «r'>R “A” 

c^t?t ^sii I c^Jjsr, c^'asts 

sjfjf—Cygnus A, Perseus A, 
Centaurus A, Taurus A ( 

), Cassiopeia A I 

c'lhaf’tc's^T »! (sr? '9 c<irc¥ c^®t?r- 

RfV?*i ^f^si cnc? 'stfsr? 

%3T5i 

•sfc? r^g c»r^ 

JffC^ sffC^ 4f^5I 

*tf'«5l I 'il'^f^ ?C?J ^fsjt — 

'srt^^jfvstsi cfcw «rf%i-tt^ 

'arr*r^ izi ^rc®! 

uq^ 

^Df nc^ c^, ^csi 

nfeii ^] I c»i^3i^nr^?i fs}?§v5!i 

Jj'^cai? >ltai r^f^?f^qr Ft? 'Sitt9lt?f?^, 

^t? c’r«t?-'$?«r ??i 

5?«pai'af^? *rc?j 'fl?fsitaf c’l'st?- 

1 '^tCsit’f^'Q®! (Photosphere) 
c? art:?it?r?ftr? f?fV?'f 

»rt?tnT «ft*f?i Ff?5? c^rPri 

(Chromosphere) « gl^t^l'S*! 
(Corona) ^t'fl ^9 Jjsic? a?tJ|?j 

c?«fc« *rtt =»11 aitJiai ^Rr q(cf? artcait?- 
>i'8»I S»1 C?C«f f^N'951 C?«fr5 c*r®H^t?cn 
Ffii? ^r??r cir<fic^^l 

aqtCsjt^^GC?!? ^t*r>ltai1 4tt? *••• 
c^l^Cisr®, ^t*f*ttaii €ff? 


^*t*itai1 >sMTr c»i^'St® i . 

c^«ttpi c^, c'T^rtJT c<<c<F 
??«»^c<;? c’ratfl-^sar «i *rr? i 'flwiw 
’Brtwtfsi'an c<fc^ 5^ 
c«trf ^^t*i'9*i 

ctiqf '8itw'« Uiij^ 

RR??i‘f ’ft'STi I S'? 'sai^f? c?^t?- 
aTt*itt??r p q;c^? »t?tJr ( ?•? c>i^r*iT>t?i 
c?^f?-'S[< p ^c’WIW'? 

«tt*rtC?® Ft^? CFC? 

ff 1'»if«'^? '^^1 
C’T^t?-^?^ '8fW3I « '«?tlll5pr 
'5'$ lU '«d I 

TtrJf? ’tTt^T" 

atR c«fc?« c^^t?-«?ar ?31 *tc^i 

’tjfjf c'?c?f =i> c>i^R^tii ^?c^J «ft?i c^^t?- 
i>?*r it^ai ^t^cstcafw? c^i9 

f?Rpf?®i RR^l-cn^ta ’TW ‘fllS 

c»il^r»i&N R| c?^l 

cnc^i ®*r,aitw? njt’tstR 

«rt*itcf? Rc^'iiRn 5«1 ?5®’fta 

TftEf, ^ aft^ ?t? I c»it*5Rfet?^a^'^i^f 

cnc^E c^. ftst’f*? »rjt^f 

'8ltl^ 4?^ (ills «I|^{5 »lRai 'a|<t''> 

*ft?tC5I1 (Spiral) ^l?tf??Fl I 

f?f?? vs ’TTO M'f 

aqfFtw?! «^ta-?afN'l ’f^ntRs 

4?^ ??[9 

cell F9K^i ^wtr® »nW^tc?i® 
af®j:s9i ^jtf sitHv ^tr*r <yfM^ 



wtcwir »mt*rtir > 


^l5 ^tf^'» I <fl?r 
^«r?r ^«* ^\ 

sritt*!c^tfaTtc5i 5r®jc39i ^fitc^rs c^^~ 

?5Cl'»i'*i <4^15 5ic®?t ^i9c^ I 

(Interferometer) !rt*(^ 

-Bits cq^sr^Ftf ’W ^stPr^ 

5c?c^ I ifla f^^t»r f^?r <i^c*i?r 

?^Jitc5f ■srti «rf^f5 §5^ 


c'sfjtf^’itfT 

>1^ 5tt5!tf^«r fx'f 

Fr?icf I 

sri—'8itt9ii-«ftsft9« '« a«t3-5rf5rt»ii 

ftfg ijfiir ^tr»T i 

m ifiir ill 'srt’TtJf si^t^H 

'=r?^9i:5f 'Sf5{f^'(t?r 

ffaisf ^*rar? « ?ft^^*itntii 

Tt’Tcsi? ^<<1 I 



j Ji^t«rr5T 


?caR cw^irt^r 


^lr«»8 ^Sin f^®3f=r 

C»f% I 

'Sitcvf? ^ ^ mm 

«t*it*r ajc^ ^sintf^ ^r? 4C5T ?t%?f I 

I 

*fc»r^. 

(Abiogenesis) 

>r*i«f¥—c^ 'Bisj^rf) ^1 

nwK c<fc^ m ^Ti mK 'Biw 

(Biogenesis) C«r 

«F•^ 8r^=T c*»fr’pt ^9—^taf’r 

C9C9f 5f9l f95tC9 CftJ( 9^- 


9tr99 a?9 ?C911—n f^9l9 99tn*fC9 

'Brtr?itF5ii m^ 9tc91 ®t9 ^ten 

’5(59 ^•rt’F ® ff fw 

^fl’Fl ^esftw >49^ ®<rjf9ft9 f^ast^- 

m 9C9J >4^ f99nr f5F9in »ft911 ft»l—®t9 
fVg^l *^9't®t>f C*r®9l 99’Ft9 I 

bb-toS 5ftC9f C9 f9MtW9 f.m-~ 

ent totl99 W9f «lt9® f«3r-‘l’ 

9^9 ®[trn 'B(<t^ >i«9n ^ 49 ^ 

®t9® «jtcn ^C99 af9I apjl® ’4^(5 
9®9t*rt «fBf»i« f^Bi—c’rls «i#(9«ff5r 
9®9t9l T* ‘it- "Tstftc® ^Jtf9l&Bl 
>4^ ^«^t9aff9 9®9tt99 C*rt9^ ^9t®9 I ^t9 
^^-n®^«r9 ®f9j ^t9cf 





’©>1, iit^»r *ft^t»f 

¥tfl %5T 4f«t^ ft»l Jf^i? 

—ftnim 
¥sr^si «fl¥ 'sf=T 'fl’v 

af'Jl-?[^^ C5^ I 

^r®. cwfjutfl ®f^ ^51 cnt^fl ciit^ i 

csiU^I cl^l 
C'tt’f ^5C?« f® I 

5F®?fii «r?t^ f%l cl^i, 

f^i ni®® ?t5ii >ii®l5 ntiar 
c®w f®i»i f®® n® 5itf^ ^5c®® 

ar®l ®t®l ®®n® ®t^t®^® ^tsrtff® 
®^®tl®® «r59i5r ft9i «fl®^ 

4=f®ti:®fJ vul 'BIisf^®^fH f®'^»T 

^®r!R I 

^T^^ia® ^tf® 

®® 3fk^>p^i c®«?t 5Tt®®f n^t^® 

1^^® f®wt®1® ®c® I f^f® ^t®w, 

^taf® *t®t< ®®—art® c®t®^ 5^c®® 

m c®^ *r®t®'t® ®t»i®i 

^®®^t® ®R 5F®C®51 c®. 

W ®M C®C®f C®t®t® ®® I oil 
f®i®^ ^f® ^ ®:®®i art^js 

cThsw f«f® n®i ®t^c®® J^®i *11:® f®c® 
«f®® ®t®l5® ?5 c®t9ii ®t®c»pr «ii®^ ®M 
5t®l5 c®'h5c®® 5?r ®®[ ®t:® to® i ®?:®®f f?® 
•ft® c®^ c®®c^ cnt*!® c®, c®t®i ?f®® 
c®t^9^'©f»ic®5 c®t®t® (’vl'igt®) m ®T®:f, 
f%f ®®-®^ c®t^®'«to c^t® c®!®'!® ar® 

f® f® I 4i®i:¥ c®^ ft®itcv 

®c®® c®, ®5i ®t^® c®:®f c®t^® 
af®I ®ti® ®i, cnt®t® ar®i 
®®® ®tft ®i c®t®i ®npT® §®® ‘oc® 
®ti^i ®tfl ®i^?tw c®t^t® f®® 


C®t^^ ®51 ®t^l® c®t®t® () af®i 
®i® ®tc® I ®?®®t^ antfife^w® ®®® c®r^ ■ 
®??F ¥1® ®®Ht® ®t®t®tf^ 

’S^tt®® arai ®"«1c^ a ai5^^^ajf® ®^®t® Ft^ 

f®® (^<t^ ®f®® ®t^®, ®t®1, 

«lff® aj^Qjf^ C®t® ^C®® ar®f), 

c®(^® ®fl®'i ®®®t®t^ f®®ji «r®tfi® 

®®c®i ^t® ®®® ^®^f® ®®®tc®® 

araj ®c®11. ®f®« c®^® ^®^ ®'ht^l 

®®c®®, ^®f®a5tc®® afa®tait® 

<il® ^®T ai^f^^jfl ^t®® ®®®®ft® f^l® 

®®t®'1-f®®t®fl f®t® ®? ®N1 

®t®tC®1 ®1—C®t® f%| ®"®C^ ®^®C®® ^®® 

®jto® ®f5^ ®c^ ^t® ®®t®t® 

C^^taf®!® cell ®®1 ®C^1 I C®5^ ttjsc®® 
c®®i c®c®^ ®'t^ ®c«® ®i--®ti:^-®F®r® • 
®®t®'1 ®®®t® cell ®®c^® I f^f® ®®c®®-“ 
c®t® ®«®J ®1 ®«®t® ®®t®'t® ®t®1 
®1 ®C®. ^1 ®c® ®®C^ ®C® I 

C®^ ®^®t® t®®Jl 

®c®'e c®|5^ ait®t® ®^®® i^t^® 
c«rt^t® f®c® ®t®l et^pl f®c® ^k®l f®^- 
c®®c®tc®c®® ®tlapc^K fe®t®c®® ®c®r ®t«r i 
®t^iii'Cft® ®t?rc®fl cetc®® ®t®c® 
wM ^® ®®c®l, ®t® 

®ii®t« ®t?® ^tc® ®®c^ ®tc® f® I ®)tai 
C®1® f®"®:® fC® c®® c®, <fl®^ 

C^t^ WC®® ®C®J ®®C®® "SI^® «ft% 
r^f®® I f®§c®®c®tc®T ®®t®® 

C®, ®®l ar® C®C^ ®® aft«l5Wft®f 

®ai acar^—c®t ar®t®aff® 
®^®tc®® «l®®Fr®® I ®ei c®t®t® ar»i, ^ 
ar®—®® ®®^®^ ?Ft® ^®® arf®^t^® 
faait^l ®®<® ^®c®l I ^t®t9 



c»ic^w, '8 ^c»f J »r*it«itsr 


•fVgf^n t<i^ sf'S’ihrc^ *T«^< f^srn 
«t^11 ^ta^r I ^tc?5 Jit^, 

’rt^tca; ^zm, 
C*®*!!^ «lt%m 

^fastca '8{<t«. cacast «Ptcaa 

^ta atc^ I ^ a^atcaa a=a i 

f«a-‘i’ ai^a aca ^sic^ii <4^ a^a 'Bita 

fa^^ I ^^-C^ffsil (Hay-infusion) 

^caa ai 4 ^ Tv\ 

'iaaa'ta facaa ai*aa faaa 1 ffg ^cai 
i-f&ia sfc^a faPtia nta 
c’Ftfefcsii at^i—a^-faf^a? ^9itas| ai;?- 
catai m aa 1 caai cna ca, a^- 
catai ca^ta ^acat«ii ntC3i caca fac^i 
acaf facaa acail '®tc^ 'Bit^a'faaf 
2 ?icaa (ajtfiftai, c«fk^tC5ftai ^®jtfa) 
5[a I '^i^a^wfa a^atcaa ’la^afaa 
asic^ia ca, a^-cat^i ^z^ 'artnai cac^f^ a^a 
«jt%a '^ai ancf, ^a>^fa a^atcaa 
aa<''^caa ac^® ^1 >T®a aa 1 ^tai asic^ia, 
cac^^j ntcara a^a cat^ii f^sr, at^tc’T 
cvscJT-ca^ftcai «rtfta f^afca^ (Spore) *rtcai 
«t:aa jacacii laa^ ^tcac^ a^a ^caa 
«itfa^ta ac^ci 1 

^ '^ir^ ajtatafe faca na’^apta atat«!a 1 
fag nRata a'?-cat»il af*! 'arfa a^tatcav 
^l5ca faca ^ca^l5 *ftcai caca fat«aa 1 asta acai 
aca^ nttiaa ?[a cat^ii atacaa, at;^ at^t»r 
^ac^ ntca laa^ acaalBa ^a nt^ta% 
atac^wa atgtcaj aca aa aca fac^ia, 
atca at^t»r gaca ai ntca 1 fagfaa nca 
ntintifna m at^apcatcn natm aca 
aa^ caacna ca, aa ntcaia am cata «rt^a 
^"*1 aa fa, fai cat*n ntcaja wen wa^aj 


wtiaWfaa 4ti\a ww gcaca i *fa1ai 
caca wa^ faatca c’ftgcna ca, atwtea 
wkaa afwcaicwr ca^tew—aaa^ wena 
n^"nc4 wtaca ^aa^ ca^ ^fwcaicaca a^a 
4 t^a m acw 1 w^at^ w«^awfa a^ata 
ntaata waw acni 1 

faa «t9 acm anat^f i wifc^a na wartw 
fa«ta^a) 'siaan na^al aca ^c^ an 
cnena I ^tcaa acai fa®^tcaa na^ai 
fecaacatnri f^fa wn ®tn aca -^{Sca 
faf«a ftpica atacna «tcaa aaa»fn 
ac#a nt^tcai ^tn aca aa aca facna 1 
fagpa na fnPa wn natal aca cam 
enn ca, an aa atat nc^'« fnfna 
f^®aata wen ^caa ww acaca 1 ^miK 
w^awfa a^ata 'ntata atm c^ca fekm 1 
^awfa wta waptawfa n?ata catatem 
aca feknl I 

cav^a ^ta ^atcaa wta i^iawa Iftt^a 
wtawfaa na<ca 4pica 'flcna, 
w^tan nat’^a cncaa facai ^ta ata 
nrtwtcat «nitntawtPr 1 f^fa P®atcaa nat- 
atat ntaatgt^ aca wwtawfa a®atcaa 
4 ata acaa 1 waw ■njtntawtfa 
faw^tcaa natwi-na^a fagwi wanaan 
aacnai fwfa fa®gtcaa c5ca n?-cntni 
wnca wcaa cant naa fna aacna (^ta 
ar®, wnca fa^fw« aacw acn wcaawi 
aca ca't^ai aawta)i fnai wai wn 
^fa J'-lS ntcai cacn ^tcaa gnaifn aw 
wca facnai 55 aw waata ajtntcaw 
fa®atcaa nwf® cnew ’^jtntawtfaa nwf® 
f®a I fwfa Iris ntcaia siSa 55 aw wacna 
atajat^f fgPra (Airtight seal) ntgtcaj, 
wta atwt siSa ^ aw wacna wc^a ntatc^jM^ 



i s>»i 




*f?i <*1^ C3$^ *rtcai9 

TC3 "*IJt»rf5?3ftrJf if^*I >F«1 cnc^l^f— 

ntcai 

csi^, *ftR 

m ?[an I m ^t?i*i 5F# fwcy ^t^- 

m^j ^ti. 

ntc?i =^t?^c<rc^ 
sf^*f I ^t?c?it«f^ 

ntcus ntt^ f^— 

^tc« c^t=T J!^5r \n fit I 

'stW? m '«i«rf^- 

aff^s fng ^Uu ntaf I 

•^Jt»itJrartf^3 f?fn'«iit*il *ttcaf 

i^CSTiJ feST ^ ^tai 

c?*ttc«t^—ntCig 'ai^T^ I 

=^«lC9\Jt C^, ^t'Stcn? 

I 

^jtntii c^"f «t?rtC9ii feck^ I 
>fsi<^5t«t c^, ^tCW3 *i^’rt«r 

'StHtn 5F3r^ ntci? «rw:"rii ?t«i 
'*tt«Fl ¥tfl*i ^listen? ’ll 

atf? *f?t< ar^ *IS^ 5 ^ 5 — 

>l*l<’F»f*l C^, 

f^’*tJ1 «t*lt*l ntaj 

’Fat'® liia, afta*! Ft^il ^caa ^^- 

ca^aat^^i ’?®at‘ati’^w wta afla’^fa 

Ji^ata 4ratf ’Fat® Fta 1 

?a» ^ajaata awa a’a‘iia^®l 

'siaiita d\|c»ii *i®t^a citaa 

fat^, aa^ ajt®atai fa®t4\ nta^ na^ 

nt^a aic’Ftia «ia®t< ?[t^a 1 *ft»i^ 
*j5ffa® a?-cnt»?i fata *fata’l 
v«ia^ ’^aarfa >faaaftaa «fNf®a a® ai 
«i«ifT«s ^js* at®t»r, ata ataj (^taa ff^rtai 
at®ata aitaai ®fa nat®ta ^ 


at®t*i aja^ta at ®ta, f®fa ♦ftcai a^® a’?- 
cat«i1 wta ®f®t®a laa^ at^t^twa lEf^ta 
fata ?f5ia featta at®t*r ^®fa ’Fataa 1 ®taaf 
faa ata c?ai caa, attaa ®ca 'sitt^’Ffa^ 
^taa Fcati|—4aa ff, ff^a ^atta 4®® 
cat®« f®^ 'fla'^ ?a cataa 1 ®tFta 
ata^ ai®tcaa ®®ttal a®*catai #itaa ®4 
caatc® aa< ^taa i ^ at®a fp® atat^a 
fa®t®t’F cata fat® atataa ai, f®fa 
aataa ^f^a ^atta at®ta ^®fa ’Fata*® 
'5iataata®taa®: attaia ®ta aCfa’ta aaa 
ffl a<? at®ta faa;a ijt^t® '^la^ at®ta- 
atfF^ cat^^ ’^ta a^a 4t^a 
^tat§, ®taai catF c^ta ^taa Ft® 
atta ai ^aa^ f®fa a^a*ta atai ®i 4ata 
®ataa 1 

«i^a^fa'€ a®attaa a®tfaaf 

a^ajta^ f<®t#a ®aata aetata ^ 
g’tt^a fa®ta ®jtFtt®?t <4^15 a^faaa fa^®: 
aptaa, ata atata ata^ ® at®a ^ttaa 
® a a®attaa aa<ta 4tataj aa*taa ’Fataa 1 
ivbs attaa aata ^a Ftal ca^ 
v^f^Ftfa® afta*! i 4aa ^ at®a 
a®ata 4ata a^at® ‘af^ta <aiaai '^•{5 
spf® 4a^ fpfa 'ata ^tatai ®ta (Sugar 
yeast Infusion) fata f®fa a?fa’1 ^tas 
®ataai ^ft®!^!^ jpft® ®a aja ®i 
caa ®ta ajiSta fata f®fa ««»{3 2Ptt®a?5 
a® ®ta fataa (catai a?l5 "at^taa ^®tta 
afata a® ®a1 Ftai) i <iil ««»|5 jpt®tF 
f®fa 'sftata « ®tta ®ta ®ataa liia^ ca®fa 
far®a ®taata fata f^ta ®ti?a 55 tta 
aa ®ttaa at®t*T ^r®ta at® at®^ 
«itata a® ®ta fwtaa 1 ataa f®®a, fttaa 
§aa ms at^taa ®taai—f®a 



^art<Ct5T 


?t^t»r TjPFCTf •rw c?«rc9H a, 
^<>ftaK*r ^4%, «^% '« »^&%, 'BT’ft’. ^W3 

nf5*it*r c^*n^ i f^f^?i 

I ^tir >ir^, 

^ I ^V4»» Jftj*! fsfsf nfl^i I 
s't’? 

'BitJPt 'siisf a‘(?f«f«i^ ?;«r 

'8it^t?i sftw ^ 'fl'cfe c?5(i ntfl 

nl*t^ cift^sr c’f, s't^'^f^'s 

'8it«>T ^1 «(t^tii JPtr^ 

^?[ I ^n^lS 

jpt^ f«fii Jits[C5f'9 

^wsT I 5fc«^{5 3Pt^ cjr^ti(^t?t 

«ftC^ I 

c^ «»«{5 3 pN f^IW 

'®tt‘fsi ««»15 sjBfl m 

^tcn 

?fi[H =^tf?Clf S-4?t *1^ 

*rw ?5l5 ^tej 9WC«^S( I (AS *fc?r 
jpUfif mz^ f^f^3ft^5 

¥i)C»I5( 5»C91? ^lt<fJC*l 

C^CiltJ« SINCSII I C^t«I1 
=i»i frw 3pf{^a ^t«tc»iii 

’fJT 'ot?^ ftarwi ’Tta 

«ittcv ¥C>i afc»i?i ><c«fj 

g¥c« nt« ^11 


apfc^w \n <rt^i »fr^« ^tc« 
C’FtsT ssptcsi^r ®f^ v( I *fw 
^fi 5ri«!?i ’Ttcir ^tt^tr^ii 
’icqr 'bi^^iI ^t?l- 

=f9ii5c^ c'5:«r f?:?[ c?<rti:»isr c^, 

<4i^t9 jptm arw ^z^^ ^nrc^ i 
c?«fi ^ 

’f'T *ftwcilit ‘fli »T^ 'Blt“5< nSt^i- 

c?c«r 

^5 firm 5rlfC9I1 C^, C«fC^| 

m '«it«r^ *|vft< cw !i?fl 
'fl’T’i f^t®« 'Bff^^® 5C5 

f«f^ «its c^tii 

^ze\^ ^1 I 2FtC^9 'Sijt^tt®?^ 

c^ *i^Ttctfw <2rf^^ «it3rc’F'« 
cna «it»[c5'-^^'jitsi- 

51*1^ 

C»!t afU^tiSta 

ce!«f1 I 

5?1 nwt< c«ti:^ ^z^^ 

^iic«l'9 

m C^, z^t'^^ 

fk^ 5(1 ««t=T '2rt'«(r»i^ af^c^a 
’ii^c'ii ^ca ? 'iia arata 

C5tc«j «itatii -Biaf^aaffaa ^im fac® ^a, 
faaitatcwa «raa <£rtcaa 

«jt(a'5^Ta ac^ ^jfa^ta «4.f t^a *rjftc<a 
‘fla^ afitafaf fa^ata at^ttaj i 



<S?J 

S)«^5t^^53r ^ 


>Tt^M -rcf? »Tc«f I 

-tc-^iinc^r nirKlSs ’Ttf'« 

*rr5^?i=f mi ^1 ^r^i 

^tc^ sicj? ?[w, Bftsrw« 

C5l^ «fJ5TC^|l 
^l»T Synthetic detergent ( 

Syndet Syndetergcnt) ’ll Non¬ 
soap detergent ( NSD ) 

Soapless soap, 

^wi af^J ^1 ’it^tCHS 

«ll?f« (Soap substitutes) I «i|| C’titl? 
>ff JJ n*rts^^ (Surface 

active agent ^1 Surfactant) <fl^N ^t»rw 
c«i-r Ktai *f«rt<cntil i 

(Surface active 
agent) 

fapsi ? ^tW- 

fSftJf ’Tf^tsiWl® C^t"»lt^ 

¥c«ftc»i!r ^vi ^tc’f 

tf’T 

’Tt^tf c^l 

fsiTfws c^cai® th:*rw 


fsTJi^it—(surtc^rt ^t?f I 

^cii m w? tt'T mn ®t»r*itir ^] 

c^t¥ cn*i—<fl'« fV ’iTtnt^lS 

«rrs !i9~c5htii5t?i 5fis! ( 

*f?K y\zw *Tc*f oit 

I tfilS cfC5| 

'et»r*ftJr arc^ 

^:eii I ^<rsf tt»il?c^ 

c«fc«F art*! 

nt»ii— «ft^tir csc»r 

^51 I 

aF«l-f5[®t^CiI? C^ ttc»n 

cir^t^ ’ict 

»jt«f fsrw^RfSr® c»iH •tt^ii *tt<rts 

nt^it^a ^tc5F cv:?? 

« ^«tc»nr «rt^?r*l <rtc¥, ^tnl8 
c^ctfii ntsic^? ^r^tc’rs « fe’w" 

(Buoyancy) tM «ft»l 

«!ftc^, ®i Or«t*i^ emtif ^c»i 

VI I m tt»il8 

c?c?ir flafcsi? C5W v fsitf 
f^unt^ v% «rt*nr w«rpt f»fnft»ii 

(^rtfffHf®pnr 4t?l4 aif 

artsirt )i 
»itit*rhit^® cf 





*f?tC«f5 %ll ^lt?I 

¥r»f n^»rwif •rhtsR ^c«fT 

TfwtPf^ *rirt< Pfv >Fr»i 

’^»i ^*1^1 

cn»i I 

gfi m wft fV 

nt»fc^ c»iN c*f«i 

w’rj«r f?»ii 45 

4| 5rf»rtja5 fw^5 C5, 
tl*fl3 W ’ji ?15 ^JTSltsi f^ai, c>T^ 

«l^^T5 C^ 55M5 n«ft«f ^f^C5 CT'SH 5^5f^»l, 
SCSI's I 
«F:»I5 fjfvgj ^5t5 

CV»11 5tl, ^1 JT*I^1 ??CT ft^t5'Bl<<t’Tl 
C^5r ^tl<5 «1'N'Q C5^ C^RtW §«5 
5f9l « csai fV?SC^ ntC9— 

^iii^jt^ jpit^tJT ?c»n— 

« fitWff I ^t5 4| 
5^51 4r»rT55: C^» 4^ 55C^5 C^1 

4tf^f5I5^t I 

’TtK'sPis 

C5t5f1 5tC5 ^tc?? (Surface 

active) ^Kll 4^^^ 

C^ (4[^51 'S 5r»t f^^’ll ^*f 

c^tsr ^[^Pi’f«it5) m ^1 fe*rc55 ^k?*r 
m-^'v %t*rc^s vt5tl ?cf 

«ft:^i 4m ^*r5 hPilj ^wi 4^ «, 
451 (Surface tension) 

*tf55tf»i« '« f^5ft« ^i:?n «?C9|5 c^»itf 
451 ’jifetsic^'e ^f5i5 m I 

45^ f^5 5Jt'rj1 Or«5l 55^t5l 
fafPim 4rt5«*i C5t<r «t«f ^ m 
^tc’r5 45f^ 

I 4| Tension 51 fet5 5tl5 

45^ 4^^ ^Cf «tp|5f 5t55t5 


*rw 'Si 5l5i 5t55tf 5iMt^ (5ff ^6j5 

>r5tT w *r?tc<f5 'jimH -ftfirs ^ i) i 

W75t’fJ 'S5»J *r5tc<5 (C555 
SR '« C^»l ) ^5tsit5'8t ( iT<f5l ^- 
'5r91—Interfacc) 45f^ 5>ltifaj (Field of 
force) »r^ ^tC5f I 'SlX^ 5911 ^5 «ftVS^ 
if^ (Interfacial tension) I 5155155 4j5 
41^ ^51 55 -sr^ C5l^f5^l55 

f5’rll5 (Dynes per centimetre) I «r5{5[*f- 
'5tt5 4?^ '55*1 « ^*f5f5 5t55)5 *f?tC«f5 
^5t5t5®^ 'Srei (C555 Sfsi « 5t'5tm 
«15[5R»l) 4^^1 59lC«5a| 5l5tf 45^ C5l 
W 4^^ >lf%!'« 4m5 

Surface energy "t5f55 «f5^ 551 4:5^ 
Surface tension-'S 59i1 55 45^ 

( Dynes/cm. ?R*r) 5f5l 55 I 

*[4^1^5111 (Sl'St^ (Surface Tension) 

551 5t^, '55*1 *t5tC< 455 4^^1 

*twt< ^ ^51 51% 51 §'SS '85®! *r5tt<f 
315^5 1 C555—551 515^ *155 5t911 

5C9rl--4m3r 5 ^ 5 , ^t5 

«rf55'^ 5^5 I f5«5i !Sft9|5 55*1 

®t|5I5/C5l^f5fet5 I 'Blt5 5f5 «1S, 5^15 W1 
9l55tf5 4t'5 ar5t^'5 55 . ^5^5 > fett55 
5C^I ^?t555W “(W1 i 'St’t C9ft®t5 
'll *ft5 1'S-4 45^ ■(55^1 >• all’ll 
5ft3F ^1't ®ttJFl/C’l^f5^5 515 11t'?t5l 

^t3IfI5«tC5 C5'5 5tPJ5^1 9l5m 4fJ5t5R 
5t5 5!t5l3r 5tait5 ^1% 5'5C'5 I 

f5n5^'S'StC5 ^911515^ C«1%5 515515 
•WK 55C91 <jil?tt55 5t>T 5C^» f55 
45tm c5»5 5tf555i *rf85tt*r5 4rr5taf5 
51 : 5 ,5f? 4i^J« 5tarn^ ^r5 5f5r5 cwnvs 

55 (5<ii, ■r'5551 »• 'stn—«<• 





n^^?i «• ) I 

'8i«T?i >itait5'« ^f^^itait? 

(Solvent) 51*1 

C^\’l I 

?9il c% fkm trli^sT 

n’n I 

i 'stn ?^*i ^1 ¥t*i 

n'l ®lti(7{/c>!l^ft^5r I ^ 

5r^r?ff^^ ^Ji-5FJi% 

ftf «ic^ I 

( ^•,**« 3fr?i 5[taf ^ ^tc?f?r 

•rf'Sfl 

I 

'?'53t^ (ill 

c^kn? y\vss\ cvf«n i «sr’i 

iitait? ?t^*r 

5t»T«rtti ^) 

91551 ^tr5 9ft«^% «f^5 

(Interfacial tension) ^t5tl (fll ^J5ftC55 

nWi 

C5 *15 ^5I-'95'5J f!f5t5?tW5 f>l^ 

^95515 '« 9j:^$rfl^5l^5 (Emulsification) 
5'5'51 5C5C^, ^tr55 
WJ? 5f55a55fnil (Detergency), 

^I^Z99 ^t5l 9lt®Bf55F«tt5 
951 

-il^ «1C5^ ? ’rt5t55^5 59|C^ 
t5C»l *1^5^ 5C5 »ft5t5l R«1 (HC’Tfl^ 
4^5tar *ff55!t5^ JffWn 45^ <415 
licm f55tl ^tf55f5^v ^^S9m\ I 


t59t-595J% 

«f55 f55^5S Wtr5‘5\c^ ’rt5t5r ^<5f55 
5|^ «lt55t^ C5C5F 5f5l R»11 I 

|^T5>TC5 aft^'tsT 5Jrt?=r'f55St^51 9rt®!5st^ 5l 
C«r%5 (51 C»r5tC5 ) (515? 

5tfil^C5tF5f ^^f55 5C5tf5C5»t 

»T9=9tr5 •15\5'1 5tfeir5 R55 

(^ti:55 9r:555t«r^^ 55i59t’^5 C5^5 

c*rclc^ 9C®11 I f^i55{5 

9rM^t^5tf«f^^ (41? nf55t5^ 551 <4155 
<4155« 5J5^^ 95 ) I 

^C5it'«5 ^tC^l 9rt^t5 5f55 

5t9ftr55 5*51 C5tll C591 I ^55 
5T555tr95 W5f*l 5t5t5f55f •rf55t5¥ af5T'9f^5 
<2rf« 9lt,3f^ ?t5 (41?! I 

«r55 f55?[C5i5 555 9rt5l5 55'l55- 

f5®t^5l f5:5t5t5 5f55t5? :ff5J'«f^5 

fe«t555ftC5 ^®t5^;| 5t5t5l5f ^tC55 
fR5C5 5t5C5 C5t5 515551 5tf^I5- 

f|j55 I 

«rf®®I®ir5 51-51 «f5tf555 95 C5, «>.° 
C5l^C^® ^5«« ^ >ft5t5 C5^ ?t<95 
'6 ^5?t55f I <591 515^^ 9^5 

^5| ^91 <4155 C=5 C5'tai ( ^55 f} 5 5jf®aR 
9t^1 ) f5:5t5t5 nf55t5? ar5I'®f915 C5n'« 
9115? C5'n^ f9®^5 I 555^91 (Hard 

water) C5^^5*l 5tW5f9® ?55t5 Bf^l 
f5:5t5f5 *rf55t55f 3r5J59f9|5 ^551, ^C5 

'rsarr’i 5rt5tc55 5fr5 ^i®t:5 95, ®t5 
WC^ C5tf^t9 f5Tf51C9l, C5tffe5t5 5(l- 
*rf»f5Fni:^l ( ’lt5tW5 >ICTP ) ^ ^5515 *15i^ 
5t5^1l <4il W 5t»Tt5f%^ 3151 <r5WC5 
^5 fifl 9I5:WC*f5 ^ ^75, 51 C5\®9tt5 
9^5*?^ 95 I 9J5(?5^^ f5:5t5t5 





ar^f^?f f^^ire f*if»rc^^ c^’iN ^*^1 
•rt'eTii ^ ^1 *[*1^ 

’T^lW I 

>lri^-^'a <J^-t^C5F cH: 3C^?[ (Chevreul) 
«l^»IT ’TWC^ir 

»TNtW3 (Composition) 

««ri ’ll jr>i?<?t^tir (Long 

straight carbon chain) 

C*I?5r 'SIS—Fatty acids) 
c^rtf^s »i^‘r I 9Jit?^f^'3f?r 
csfBf «ii'«'5ris?j si’f'r :— 

Ri—COOH R-COONa 

"SIS cstf^ «ics^ »i^*i (-^rf’^ts) 

»l’fl%5 ?C«11 cs—COOH 

^i^’^tS (stt^ ?s SI 

wts) «rs^® wNPrsts '6 

sjtc?rf>rsts »isc*fs »rt«r «rf^5ts 

s^c*! 'sttitc^il s® ss 'sr«f:wc^s 

sfis I ssspfta ssjsiFt^ ?^»tcs 5sfs 
’fis ?cs ft^tfi sssf^ra 

'sissiS® ;ys*i '«rtt^, JTtsts 

fsrf^n sts I 

(ijj(q (ASS ;?csis 

«rtsta?s1s^i ^?«s ^31 SI f?c? 

*r%f5 ^ssts s^tcws s[ts (5Ttsti:sa csw) 
cs>?) ^cs, S5i <rff3rc9is ^«r®ts^3i 

?[:s I 5Sftcs's>s s? «rs.aft9is 

wi sssif^w ntst^T SJS^N s^tw 
'stis (^rtstST ^tcs 

sts cs, ^ starts ’tifsis 

m 4rt m *rt^ *r^»it*i ^rrsis ‘cscs 
cwz^\ ^<\^ c»r? nt^'a *rfs*it*r ’Ttsts 
’vs'srtti I '5ts*rs ntsN srsi^ts 

snii»i ^ssts "ff^ 


Wt«c?«fistsi "»tl| cs-Nl Tti^ 
cs, csstc=r ’TTt’is «rf« s* c«sm vim 

(Hardness) atac^, c^ ’ftst^ ajs^ta 

ssat^ »ffa5ta^ i 

>Ts^l ^ca c^, 

sftr^rr®!*! nssfalSc^ ^n»Tta*i ^ai w 
»Ttstcsa 5jfi atstafsa? ’rh®!p)at 
sr^csi cn ^rs '®?i-^a% fsatJfrsnr ^- 
sit ?t«ii Jifsis, 'srfa >ts ^(5 
'sf^-f acatf, cs af^a ;?s:*i •ra'^a facat^ 
ata'a nfasa caa i 

•n^ sf^-fc’F s«ii ?a m fscat^(Hy' 
diophobi'c, 4)*? ’Ssf Hydro «!< 
Phubos 's[yf [ 5rtattsa capita 

naatla w naat*l«f»{ 

na*na *faaHa »rrT 

] I 'sn-^a'ST fsatasf c’tttic® 

'si'i“i ^c«i] ^tlc^tssNs cafjff®^ I 

'sfta fa^a 'sr^nfScaf ^taji c^'sai 
at^ af?ltca^ (Hydrophilic, 4)^ Philos 
-rsfK c^ral) i [ ^rtatcsa c’fci fstncsrc? 
4^1 ^fsii sftc^rfiif^ jraafa ] ■arta 
'®s-’Fa% fsatac^ -ill «r^-tl8 ?c«ii c»rtf^a 
’Tfeit’Ftcs^ JTaata (at <sf^n ) i c?<i 

atcsf ca,®fntcaa^'sr^nlS sfsifscatat «(^t-ta 
fa’fft's-a^ I ^aia ma «fc«ia 
'sitBa*! csT^t^i^fiaF I 

vac*f?i mm*\ « ^?ipf 
4i<rsr fsataf :?ai'®f»ia «i^9i- 

%'^t5a'rf¥? 4afaf^ta, »fl:Ta a?ia ca 
c^ta 'sia^m st4^ ^a1sc»ra ^affanfN- 
a^i aT\»r w orawa 

ffcaf cfeca f^a cac^' Fta i ^a 8r9if^at^ 
a>i «fat*r ’Fw ftnat^vTcai wz^ 





t'O* 


[ »r^<rTi 


^njf ^\*r( ) spw^ ^»it?“r 

cw ic? f?i:^ f^c?f 5C»?i (^f? 

C^»l-«fW3 ^iri f^C^psrl ^91 9tf 

m ^1 ’jic^-r 

c<rc9f cm «ftf9^ ?9 ) i 

9t«t>r-9fn «T<f9l ^51- 

V{'^1 f!f9t*l9f 91 'artof^9 ^ff^sitflt? »T*ltC9l 
91 ^eiC9Cn9 C«\® (Physical) '«r9’?t9 
*rft9^'9 ^TtPr^ 9fC9; 9t9 fn^?9*l, 

'«J9af^^99 (Emulsification), *ff9^al 
(Detergency) <i|9^ f9f5F«9^9'r (Dis¬ 

persion) «r9^t9 §19 ?[9 I 

f99t9^ C9’tc»f9 '« 

9t^1 »rt9t9-- 

R—CO O-Na 

(tii<rrc9 '®r^"t 49^ 

—CO OMa ) I m- 

^9% f99t9C9f9 "599^ «ff H ’ttlf, 

999 R=*Ci 2, il^tl 9C®11 ‘9^15 

f999 I 

f99t9^ C9h9^i^ 5t9f5 99J 
9^tC9 f9®^ J— 

(>) ^lt9TC9tf99f (Anionic), 

(9) 99-^tCftf9^ (Non-ionic), 

(«) ^Jt§^tC9tf9^ (Cationic), 

(8) ^JtC9i:tC^9r (Amphoteric) I 

^•|-^9‘'9T f9ft99f'9f»l9 «ltC9l- 

f99f ^t9^'l aF^9 31919 C«f^9 

C9Vn9»f5| ^f§9t^ ( 9tC?W 991 

99 Ions) 99 I <9199 «19‘t^-r «rf^^t9 
^ 9l9t9rf (Anions), WlW 

W 99t9r¥ (Cations) I 

^tnrrf9^^-^''9J f99t9«F«f91C« 9f»l- 
f^t?t 99^«r 9i9m «rJt9t99, 


^(9 ^Jt^f99 91:^1 99t9r^ 95f§9t9t 

c»rt^ft9 n99ti I 

'srJt9tC9tf9f *rf99r99f J59J'®f«l Ft9|8 

«r9t9 '3tc9 f9«^ 5^91 99— 

nt9lf¥§f9«F <9lt9«f«I, 

'8rrt«i:9^9 5rt«i:9ftC9fe9^9 
<99^ «rftf9«I ’Tt9It*FtC9^9^? I 

<9«Pl9 9i:9r «r9t9C9 ’Tt9lf?§r9^ ‘9fef9®^ 
'Br^9 «rC9t®F^91 C9't9 C?Ft9- C^'R 

’rt^C¥^ ’199(9 ( 91 <3f 9i5 ) BF«lf9C9t?f 

•v 

’r9t’lf9 ^991 C9ft9 99T9it 

^(9199 9t9JC9 I C’rtf®9t9 ’Tt«!t9F^— 
CHs (CH2)io CH2OSO3 Na 
49(99 -e ^^9tC99 ’rt9«^C^ C9»9tvf(9^ 
'Q nf99t9^ af9T9tC*( 9J9^^ 99 I 

'siJ(f%91 ’ftBIC7(C9fe 3r(% C9l9«f^9 
9t^ nf9999 C9^ 9(81(9 99 I <9'®^ C®(t®- 
^(^?IC9i49, C9f9(tsi C9fi?9 «1991 C®(C®- 
^(^«1 ^^9 ^^9 I PrCH <9C99 9J99(C99 
'»f9b9f§9 ?lf99ll 9W1 49(9 ^(99 
<fl9^ ^99(^C<5 919^® nf99(9¥ J?9J'®f^9 
9C9J <il9l 49(9, ^C9 4*1(919 <991 

^9 9(81(9 4^®* 99 I 

(9^9 C4%9 ( 4<(^ Nonionic) *(<(9- 
^^*4(99(9^ J?9J®f3l9 9C9J ^C9fl5 
; C999—Spans I 

^55)9 C4^9 ( ^<(«. Cationic) 4f9®(9? 
3197*1^91:^ ^((f99 *!§ «r99l C9f(9(§(99(f( 
«IJ(W(f99(9 C^?(’1^C9 5991 99 1 

49C9('9F®f49 4^(19 4C^ ^(4(f99 (Sapa- 
mines) <99^ C4C9(®^9f49 4f§f9f9554f 
9141—Plfe(^4 $(lft4(^4 B9Jt:9t^(9 
cait9(^® I 

®4-=99% f^(9f C9^4’1^C99 f9Clt9l 





c*r^i 

«5^5* war §*rt?tr5jii *rf^*ft*i, pH 

»i^w?r *fft*(t‘r i 

iflWi ?t*rt^fiT^ caf^ 

f^^il^S' ar?l8 ?5T car^a fart^fHlif 
a?^nrff^ art^^ 

•rttrc^r^ :>• *rf3Jift*r?f 

(i) ^FJtfS Jlt^lC^^, 

(^) wt{5 'qjtfiFs af^j»r53[5, 

(») '8rTtf%?f 3Tt9tr^Ftc=i^>r^?, 

(8) «ijtf^?i 3ft9ic*Fti:5f&»fS[5, 

(«) c’TC’F'atfif '»ntr^^ 

(<*) 5fJr-^tntfsr^ I 

wtf5 'sriff%9T 

^itf^sT Anionic «(9C«|?r 

’tC^ I Cationic C^'t^t’Sf^ 

«8T-=?*i% c«*iJf ^H^?r 5?!; 

«tc?sr 

C»T^ ?5J I 'artw 

Non-ionic 

519 I 5ltf^5r 51*1^ 9taftc9 
49 n«^9l ^C9 49^ 4^ 

>[^911 (?si“t: fe'wlcft I 491 5i9t«t^ 5nr, 
C*r:^^ 9t9l 4C?9 J1\9^*| 

^99t9 9C9 4C>1JI5I ’ft9t9«l 

Non-ionic ?5W1 fiFsfer | 

f^i»i9 »rc«f 5t^c4t*rt^^c5i9 
^«.*t9 C5ft5(t^»l f¥9>l f^f^l5 
^t^j®9 9tnt9f9^ arf^taft®! c*rt|i- 
f»nit9 ftwt® $ttc4tnt^Pi5r »rw«Ti 

C5lt5lt^'l f¥9C»l9 

*ift9t*i fk^ ft^isr •rtfe'a i 
«rt9^ W9^ «rf®f9®* ^*it*rt9 


(9ft«r9 Additive 91 Builder 9»l1 ^— 
C9’>19—nf^JFJTC^P^, ^t99f%p[9t^»l C*WC«ltaf 
49^ ^ 9^C9 49^ 

9141 f99l9C*|9 9l9l ^ f?f f9C9 n^f9l 
9'*l®1 499 ®tC9| 9f^® 9^91 9f9 C9, ’rt9tC99 
9995^ C®1 9t9| ( ®t9 C5C9 C9Sil 9l ^Cn« ) 
'«f95 ’rl9tC99 C?l99^®' ?C9 I 

9t9t:99’rc«r ^:9f9t9 *ff99tf99F afC9J1I 
4^^1 ^991 9^91 59:® *11:9 I »Tt9t9 9tC9^ 
C®1 «1C9?®f?l ^tSl 9tC99 5191^19-f9f^ 
•^^9 ^9^19®' C99ar '8199^^ ^®Jlf9 I 4^ 
^f®9 *rf999l:99 9l9l f9:9l9t9 *rf?t9f9¥«f99 
C9'C4'« 9C9^ ^9*9 9l«9l C9Cf I §«rt?9*l- 
^f9i9 Tide 9fC9 «r6f9® ( 9tfV9 ^®s9l| 4 
9^atafr ^®9 c»fc-r^ f9iip9 ?9 ) <ff9jfB9 
9^91 991 9t^ I 4l5 8lJt^9 ^Jtf9»1 
5119:^1:9^ « 4f^9f9^ «i;tf%9 ’rt»i:9"c^9 
fiiarnaft® I 91919*1 9t9tC99 ^99*1 

®C9 Tide ^®f9 ^9t9 ^?9 9t® 9^91 C»f« I 
4fg «IC9^ ^ft?9C*l9 9C9J 4¥i8 I C9far 
'8i:S9 (991, 9f9t99®tC9 R.COOH) 

—COOH <519(59 9f99^9 9t9C9 9t99^*l 
5199 499 ®«.99 ?C9fit:99l 419 C9t 
9C«r 4f9^«9 9'9®l9t9 ar9lC99t 4^:99 
49'^C99 ?F9f« fs^l 491 ?r:9C5 (9t:® 
99afC9 C4l9 949 C99 C9C® 9l ^ ) I Waf 
45 4991 ®tC99 4’&t9®Pi:4 *lf99^i:99 

9191 ®9t4f9® 4J1(5 4Jl9C4t99 9l9:4Cfe9 
^5914911 4l9C9 4:«f9 9^fr® 9191:99^ 
4?9in-f4« 4f94®9 49419*49 af5nrc99^ 
4^-1 99t9® I 4l"11??9[9 49« *n«9l C9C4 
—411(5 4Jl9lC4ll[9 9l»IC4^«f9 4f® 

9:9t99 9f9«fl94 ;ff9r fif9fC9 9ft»fR« 
fC4 (991 9H9J 99afC9 4^4 9t®tf 
4599 9f^9® 9afl9 91114)1 Pt«l 4 



•itvi « 




«V9^ 


4C»fiI 4C1lNf»lf*f 

I 

"Bisr C5^l —COOH '5r^«fc=F 
c^t*i ^jt»it^i®) f 
I ’fSia ’f’la ( 

cjftf®it>r ) '5iitr»ic^'« 

«t»j ^91 nt«^i c5fc^ I 
C^h'®f5l?f ’rtpffafj^ 'srt^JI Igepon 
( General Aniline & Film 

Corporation ) I 'sif^ 

«r»itf^^ 4 <ii 

f^, 

W <2l*ft^^il*l (Processing), 

^^f?r <4^^ Sl^l (Bar) 'BififtCSJ 

'}C«Pir ^*(5 C^t*!?! 

n*fr ?? I 

f^i 

«frst8fS( I 'siti’f 

4rf^it=i 'fli '«ft^t« 

^tarti9 I ^tsftcs 

Btf^’fl f8?f5i^j5? ^?ii 

is*rt ^f'tl I 'iisl «r^I5F 

i^j}8 cap^tsi^J^i 

♦ftrsf^ I 

few's <[w:*rw 

plJItWt*! iWWJ Wt8Ft« CtfWI f^i 

«WtF Wt#tl ffe'iW Zest ^tl^ ( 11 <F w^cws 


n«ft< wtsftcw sitw I wwww 

Jit'S *8rtJI1 WtW, (flls WJWWtMW JPtai Tt^W 
CftJlWin ’Ff® ?t^ C?<n wtw f^, 'Stw 
Jfwtf JfJltW CJfJT W 
?CWC1|I <il^1 JiJWiWttW CWftJi (Basin) *!<'« 
^t? CW'S I ^Jf ^fwwt'w ^<<11 JIW ! 
'itcww «lfftcw ®t^J« 

cnc^'S' cif^ta ^%U c-tfJil cnt^ i CJjJiJi-- 

^fS*^ C^ft^fe i vsi'sn (lr/to|>»4 4 ) 

cf'^jf fji’st^cwiw nw 

<ilt w^tsiw <eitw%f Jltw '»‘3^ 'WtCJ|''^*tC'5 
JJW, Jllf^Jf ^ '« «lj5af 5ftWW®ltW JPtC3f 
C4W*I1 ^f^twf^si I -t'S’I^g 

tJIW 'SSI-W'^ fsiWtJ(5F nt«Wl Jftw I 
=!jvsijt^ 4c?iif wr «rcwt®r% ^tw«p|5w 
fl£5 C?«W1 I 

sftiffjr cnt^tfew w»il ^twtw, 
'Stw Jft^l «iJtf%«I 'ClJtlWtlJlISwr 
'Ssl-JFJ|''‘fJ f^WtJIWf’i^C^il 
^twfw«l I C’ltfetfew WtWl '515’^tfl 
^?Ni6 *(t'ewi f^tiwflsi f^£wl'S'?iit»f-sFtV 
‘iflf^cJiw Jrt9r '»itlt»itt«(tntJi5\ «j<!fwi 
f^fe^ts|5i cat^w 

I 'stw^tw <iil «ttw m f^f^wl5t<F 
JTt»if^feft¥ CJft®l 

f^tW 'BlJiS '« (Neutralise) W'tW 

CJF»l1 I twit's? 'ilfe WWtlW «fJt^91 
St’P'ltM CJftffeWtJI Jft^lWtCJife ‘Nekal’ igf 
JittJi (Baft'S wt'si I c¥tJr cJFtsr ww^iftR 
WSWt*l 'StWl 4JrJi'« WJW^'S 
•ffw^WT I 

fefwf^'5 fjRtJIt^W ntwwitw 

'sf«:*ni cw'h? f?to CT'swi w[t»il i 
3it*f«(rtf»!tJni •ffwwt's^ cwfirw « c*rtlf- 
fJfflTJi ’Twtwttn 4'f's f^wtw’wftw 



«\S \9 




f?®i—’T^tw 

fsi;*it^t5T mi 

C?flK « C*(C^tf»I?t*l ‘ill ^ 

'A 

'BTti^t^’r I 5i^5ifHc9 

Ul^l ^f^ -g;:5 ^t^il ’Tt¥C®!I9 ’TCT 

45^ I C'Stni nC'TJS C^ti5'9 (iia «fC^-r 

'sif^^tS W«11 DBS ( C®tC5^t^*f C^f^sT 
^fsiC’FtCsi^) I "Sibils 

cnc§tf^5t5i®ft« m c^§tc4t*rtlf^5r '« 

iftai ’ftl^ I c^^i 4^ 

c^, 

»I*ia 'flC’T I 
f^@i <nn hfH^r « 4r«ftJT 'sf=?f^«ft'8 
^cfel (Biodegra¬ 
dable) t^:JTt^t5f J?C^T9 'Sfnt- 

i^^nitfirs 

f^j*Tt^t=r i?r^jir tisTtsfiin® 

c3!(Jlif^tn «rt*(^i '®rti’fl c^rnf^i «r«rt5? 

«f»ftsr sFnr^fe f^r^rt^N mj 

'« ^tc'nr 

C?'8T| c^r#!— 

Nacconol NR, Santomerse 1, 
Grontitc, Swerl—#t5t«lt»! CSFlfil^T 
w»T '8 c^wtPfJTi n-tft ^ cxh^tw 

Duponol 

WA, Gardionol WA, Igepon AP, 
Dreft, Vcl, Shampoo, Derene, ^t6t*lt»I 
’itflcffi ci»ii ^v\ ctFti 


«it^ v( *fi I 

§?t^?i*f MP1811 ®ft^f 

nifi c^tc^ I ’Pts ^1 «jr5j 

'ilill 5|l 5(1 I (ilC??! 5tf^?1 

*ttC«¥l F§s< C«f%? 

Aerosol ot, Nacconollal ^^JtPr I 

^jtf^i iitfJifnwi 4nN c’f^ri 

n«l»*r cafftsf igepon T, oj^l 

^T*lP(«l'£r?J5« I ^kcart?! -si^^Clljr 
Ceepryn, Roccal, Zephiron I iJi?i1 ^tf*f 

>( 5?i I 

Santomerse DT (>Jl|5 fe'gij 

C^fsf *?(& sil), Tweens. Pergal 

o, «rjti:»ttf^it*f c^iW- 

Quats ) 

^vfi ntii f^^ifs^'«tc^ I 

itsfst® I ncw^ JiN^irn 5Ct« 

CW«tt ^Itn I 

’Ftaa'IS 4 bPi^ sits—Sipons 
(Sinnova), Primatex (Francolor), Melio- 
rans (Beycopal), Sodapon T, Enerpon, 
Galoran, Solepals, Amitex TB, Ekasol 
D, Ekasol H I 

finrNm 

caFtatiJtasitat ca^»r>!^c?a 

(Quaternary ammonium compounds) 
^ f%5 ^ 8tCTlt«R I W'* ’VtJf'* 





C«8 

4cftcn« c^ii ^itn^ I >>«« 

(Domagk) I 

^i»ii—( -fsijfNt? « 

«t^?l C-tt<(CJ( 

^tcapi 'Bitcnl m 

C^,Cationic 

5t*r 

‘ittC’Fl ^<151 cflff-^^tl. f^c"r^ 
Staphylococci 
ftsiH 

^f^cf I 

C^W ( '“IJt’lt- 

^c®il KH' '« ’fsitC’II 

fnfiif®f^!fN fnfaf®Prit*i i 

01^ c«r%9 '5it^fi(^i 

c»r<ri cnr^ c^, c’ltfsst’i c^rtfsf N 

Anionic 

afc^ia 'BjjtcJitfsiftsr 

m I 

«lC!l’F'0^a «fif1 *fC^Cf I 

cwt^^ji'(^3 «f3m) 

]^c»w 5ii I 

niWtw c*thtt=ii 

cm c3, (<ant*f-c5rtnl5® ^c*tvi) 'srit’T- 
nf«fl5¥ «n^tl3fpr*r 

‘flil’f*! f3C?1%3 


[ *r^3n 

C3*i !iaf^ ?tc33 c3, 

'8I'«t^1 f^fspir (Neutral) v 

(^^l^ «*» Jfi Vi)\ ^tai 'ill 

il^*f "If355 3^*1^ f’l^H 

c*r^i I (ill ^ircj(sr« ^jf35FJj c?«n 
C5f«ri ^tc’T fnfflf®f^«t*( ciFtatl® 

n»rt<}5c^, '»ia«(^ ii|5 

*lt3tll I 

^ 5iw, ^•.»rt^t^ ®c^jii 

'«| <liI1 I *lt3 ^-'fl^jSif 

cT«ii cm ( 

*i«j c^fsr c^t^i5?i 

^*r®i cs^iH sfi 

f|»ltC^| 413! ^ 13 ) I 

c»Ttf®iitH ^Tm sjtjj 

^c^ci I 

'5iJtr^«i 5itr^ 

^*{«1 ^zv^ I 

<in:«fa %fkK \« '5i^f3«(i 

'si^’9 fnsjft^tif 

Vi t^—31 V I 

m C3 «r<ftsf ^c^cf, 31 Kz^ 

5T<r'>ita «i*r>rt?i*i 1 f33a 

'fl?1 m OtW 'iia^ «fga C^iftfl ^ 3W c^. 
•f?-T>in»Tta‘r 3W '^^Vi*z\ C3t»r 

wt*ilcnc3C3* «••• 'ii’f 

3i»rw 'iiflS ar^T (^ 

€rf3 m fl3a*i v\ ?CTifl»i) 

nf-cTO c^sita V • 





¥cn iz^^ ^*ff 
•ft'«?i cntf I «i&i c^, 

^»i f «rt-t^i csi^ I 

«ff«Wt«J^II ^<tiT« W« 5l¥*( ap^ww 
( ^tz^ ’Tsfl Barrier cream) 45^51 
^zm I ^um '« 

fa?f!i^«f^ >itaii?i ^31 f^9tn»r 
'« ftwtsrjf'Ji®, 4f%Stsf'9f^ 

*ftai1 c^c«f c*fJr (ii^ aft<5^f 

c^z^ ^t5l ^tir I 

§m«'« 'SICSJ’F C5^1 

'flfel c^, carfl?( 

JTt^tcjfs ^zw f^ar«ic^t’tj 5191 »Tt9tc5i9 5[c«r 
9J9^t9 599C5T C¥5lt9 C’FCaf 
9^^ f951$| ^9« f^9CJl9 9jf«aF9'« 

«19C^ 4^51^ I 

4C5r?'9f9| 5t9lt9t9 ¥C«I (ilt 

f99itc« c’fht:5fi cnr^ c% 

<fl?F^^C9 C9|^ *rfa^9 ^99t9 
■tf^ «ltC^, f^t^t^fST 

*ff9'ft99f af:9j?r ftarc*i sit's ^9i 9ti 
C5C9 4C5r^ nf9*itc*i (4?fn 

'StC9 ^ 9 [ *rt«9l 9t9 »lt9tJr <il9^ ^C9^ 

taints f!i:»ftst5r 4fsfts^ arcsjs ^ fsatc*!) i 

«ltsts ‘fl^'e nst’rtsii ’I«J C9, 4f9¥*lt4t9 
^9 *f%it^ ^rJltst^T nzm ^zw 

«if^5it^t9 »tfvnt^ fs:»rtst*T •rfs'ifs’F arsj 

^!l 9tait9 fW'6 9lt« 9^91 9t9 I 

5-451 4tt9fil4t5r fs®t^ 4tt^ftr- 
c>raf»it4 (CMC) ’T^c^tc’f »rt9t5r 
'® f4:5Tt9t!r *ffs’»ts4 arisjs fssM 
’^Wl Frt4CTf5r«Isr I 


4rtM 4Jtfssi ssrts »r^wfft's 
¥97, »rt9t5r« CMC-4S 4957^ ftaM ^'Sfii 
491 »T49, 91 994W 9J9UfC9t’tl9Ht I ’fC^fW 
’ifs^scns ^vs *Tt9t5r 4 f5i:»rt9t9 4fai9 
♦r5rtc<9 ^Sint'S « « ^ts w 4ii 
CMC I <il99 CTO C45T»(C49 *ff99t*f 
f5^4'5 99 ’tlF? 91 95irf9 9t9l I 999“ 
f99C94 4f94 C45lt9 414 9t9t5f 4 

f9:9t9t57 9f94t94 ¥C9J9 45*1t4 4^1 ^ I 
C4tC^9 4S|C9tC»t9 ^t!:5r, ^ITO 4tt59 
9tsii. cnsit>T, 4t*r 4 44t4 nmtai ^tcws 
fncsi 5!t9t5I f9t9 1C9 C4S|1 9t'5l I 4t9 C*l^ 
JTt9t9 ¥91*19 4:4 C9 4S||^ 979?t9 491 
9C41, ^t9 9ta!l f|si ^r94 I 'StC4^ C9-f 
f41 9^974 9tsi1, 9l5-9t}3, C9sit9 *lfi4t9 
491 CSC'SI I 

f4« f9!9t9t!7 9r94t94 ¥9J«f»l 9J99tC99 
TO 4f^4j S|f4 491 C’fsi 9"^< (999^4 
94C99 I f^ftrfe 9r95|t*l f9!9t9t5T *tf94t94 
¥97 S'® C9^ SfsSt*! 4C91 ¥^<1S 9C9, <54 
C9'nt 9^9719 Smtfs 9%t9 491 944 4C9 I 
^f99l 49 sitC'SS 4915(9 | 9^:4t9 
991 9t9 C9, 4:5i49tf9 44:5(9 9t9t5r ^f94 
9t3t9 4C99 9tf9:97 C9 SfiSSMS 4t4 
9tf9:9 9tC9, 9t9t4 SfsirfS fstJftStsr Sfs- 
4t94 ¥97 4'57f94 9f95|t*l 4C99 9:4 C9^ 
44^ ^C44 9t95( TO 4tC91 S^J'StCS I 

4t9 45^ C9 9t95l9¥ nftstl^rs 4tC4t 
fsCStSfsT 9f94t94 ¥97'®f9 97944 9:4 <51 
5(9, 4:5(4 99^1 4r9494tf99 §^4^ 944 
<*1:99 9t9l 59 491 9t9 I 991 9t4, C*f9t4 
4t^ W4I 4tfe9t9 99 fsris «r4t:99 
fs(:9t9t9 9f94t94 ¥9jj89 9t9tC97 4t4 
•rfsfTS 49W C*T9ti:49 94 9**5(<4:9 C9t*r 
*rtC9l 4t9*f9 C9^ ^:9t9t9 ¥9j|59 49 



«e«* 


«Ft«v« 




3?^ ?^tir •rr’ir Jiwt's 

f?ar ^3C»i'ii^ cat%<i ar^i'®f^ 

(Substitute) CSC? 

^tcT? ^«vnt'r5r'6 

%!r 

‘6 •rRjit‘1 m- 
>i8i f^:>it^t=T 

^«vnNcsf9 *ifa*it*i f^«{ ^••« 

; >&8i 5rt:»j >jj«» 

«••,••• I ^»«»8 JTtc^! >SfW*lT^tC^ 
f«f%c« Brt^ii c^, *itfV5( 
o** <4| 8»»» 

(Individual) ?C^11 ( »rtC5l 

C*lt^ nfs*lt«l (!»!«••• C*l{5^- 

S »1 

I 8»»» c^H’ts »r^w- 

’tNj I ^ptcsfs ^zmy 

iii^.<ii^|B c»ih I c^t^iiS *r«f5t 

c^ti>{5 c?-i3i, c^t^ifB 
fBsifst ^tc3F «itc»r I cwi^ 

c^ts[ 

3f^J C^Z% C^ieil ? «il| 
c?«ii ^1^511 

■stf«it5r*T?5'8 ^'<1^91^ ^5t5 « ^t?i 
zmlz'^ ’FC3 I 

^?p*f f^fpai I 
cVtcnfl *iTai ^-u??f| 3 cftJf 

4<rtc5il ’^91 I ^:>rc*«fc? •aI 

>1^ ^lt>!t?f5l’F 

cslz^ I 7\P(t9 ^ffvi- 

¥t»j c?«n 


'®9i-^«(‘lT %tJi^ af^T«f«i?r 
^NfslS ^C9!i’Brtcnt^nifi^ I *ff?f- 

W*l ^*|W1, 

4^-4^18 c’lhn ifwcw— 
'flm *i«ri c«ift^ c*r c^t^r 4^18 Ki 
C'«rc«F sit^fl 5t'?1 fwti 'ezi « sitaitf^^j 
I f^!if3[« ?? ^t?r ^-rfjif 

I 

^13 ^Itc^r Sugar 

Research Foundation Inc. «ftW1 * 

f»r^ =!T5T?tC?lir =f^5( C«fai fest^PT ^Z5^ 

I fBfsi:^ #t5t»Jtt9!?f ^5f5i 

c^tnt^t^ ’fftsr 

^18®??! « f8®t<ftat? uTai 'ai^r^ 

^c?if^c9i=r I 

«{^-t®: f8Pf ^jsf^tns 
»T^t^5rt^91^ BTffeta 

?cwfsj9i I -r#<itr®f®? ^sfs 

^51 cnc? I ^c«r3 
fk^'ll uit c^, wr ^m(8?i sjtf^f^jf 
c^*?I I 

>lt^t^, Fatty alcohol sulphate 
>1391 ’5^^9|?i ^*nj ^c? 

«tt« c^k'sf*! (Soft) 

fjn 43^ >iw'sit3 8ft3f^tPt3 3t3l 
>r?^ai f35il Vi i *f^t®c3 "Tt^rtft® 

(c^®^ 5lt9lt3 3^31^911813 3tat 
f3!fHn*l9i ;^ 1 I) <15 (Hard) 

45pl® I 

Jl'Klf® ui® 33C3 «r^H C3, ^1313 
5F®9lf®r® ^5 *lf3®t3¥®f^ «(WC^3 
Ulffta PWtJfl till 33W3 9rf3®t3’V 
fe«»*flTfC5r »13»re33t^t3 (Linear) 

C3^3, *l3t3tf|si«^ ® ^BP^C-jffl ^t»lt^t33 
>1^11® «i5rty ^tst^t*! ^49rr«- 




»rt<rc^ 

aftntJf ^>jr3n f n 5Wf I 

«iiw? 

wt*rtcj( CTtfe 

*ffl^f?rWT«f»l5 «• 

(*ilx*ra *iw 

«rjtf%n c^fir^T f^f^sffvs 
>» ^t»r «ijt»ic^t?®if^f^ I 

clJtfV'fi? Chiba 'Bi^sj Nissan 

Conoco Co., Ltd. i»«9«» *lt^ 

.*i’r <rtl5nrti3r, ^•.••* 

^ «iitf%9i c^fiR VI I '«i*r9 

(^?I si'N Japan Atlantic 
Co, Ltd.) •!? C«fr^ 

<ftl5a 5t»ir¥5f I Mitsubishi Petro- 

Cheniical Co., Tokyo Koatsu Industries 
Inc.'i«lf \%*»» fecHf 

^•rr^tnl Nippon Mining 

Co, Ltd. 8• • ,• • • §««*ftWCT9 

fife's I mtatPpsT 

Ji? 'orcsr^fjfii^ 

f^5fw 

^t<srCt I 

I <fiFe 

«fpri CTPr ’ll c<rrv 

fe«.*rt?c!R *ff?r^iisii 4*11 

c*in I ’Tt*r ^9|1—Kao Soap 

(fe\*rpr*l’W'®! i^l), Mitsui 

Chemical Industry Co., Ltd. (^s,**** ^^) 


n •rfWtl^ ORJ 

Mitsui tPetro-Chemical Industries 
Ltd. («•,••• lj5r)l 4lt^1 4^15 

«rf®ktsf ?cirw, •rjtutfVww 
« |V¥ilrt?r ftwi 

«lt?lC*R *Rif® 

c^ ^wt^=r I uni ui<rsr ^3*rtf®9 

Rt^55i1 TCfl cir^c?=r I 

’fC’i^'rtii wtil ^5^5T cat^3 f^!>rR'N 

4ltil I uiw^CT? 
nr^3i*n c®t? ciff?! si^tcifr*r ^sit^a; 
;ifi b>8» *rti:»n *it^t*itf^ 
c^f^^j.t»i cjft’ftlfSs ui^ 

(Multi-cleanser) 3rt=fJa 
<r?ii ^1 ui:vr?r i^rtusi’r® sftH 

W’Ftfaifsr^tq '8TJtf%9l I Ul?[1 «I«rh5? 

(Non-mctallic) « I 

u;?l «ft?t ^5 =111 *l?«11 •rl^'stc^s 

’TTSf ’ft’f ^tap I 

»rN'hi*r®tc^ ^»ic® cnc«i, ui?}i fawi ’stf’rs 
’TRt:! (Invert ^1 Reverse 
Soap) I ’srt’l^l carC=lfl (R, uiiii iifiisTsi 

c®i 1 ? i^^=?t-r^i 

«rf^tw c»il aicBp f%®* *(wtc<9 

5ii =ifw cTU I Prfli?, ?Fr3- 

«rt5lt? ?? 431 I BFtl « 

«reH *T*it=i®tc^ 

irt*rt?t3, 43^ 3i vsr 

4C’F3n3^ 4CT® SIWJ I 

^»i-¥<‘rj f3wt^ « caF®i 

aftnt^l »1W3 
arbrf 4®3t3 C3, 

C3“t3t*t1 (Smog) 

^f»i !itfr ^ «r»! 


I 



<«lr 


«f?t? ^U‘ Wfsil C^tCI C^. *TtC^ (Sewage) C^ ftlS 


?t5ii ^rtc^ 'Bfu 'aihitr»f 

I <Ji?ii f5r»{'«t9 '«iti:«t®tl®, 

5ti? f% 'a?c*r’n I 

«ita ca ^ 

5fiTat5r, '3ta ^7\^l •ft'sai ate? a^itsitsta 

^ac^t »f^caa c«!(:a^ i ca f^:»itat5f 
^ajfea isitai 

^ta Jflsf Nacconol Nr.— 
caFcatPr=r^t^ '8ijt^«i »i^ai sftJi- 

ca'tc^^ I ^o.* ?rit»isf 

*ffaf*r5 j?aj|3 a1^i *rfa^t:aa 

^rwa ^sj^sr 

^wa 5H «•—'!s» ( firf^ ) 

afaata- 

^1 aa, ^ta c5ca fa^a atata Jit's 
a^ai ata i cs^r, «r'fatJFC®ua 

aa I ^ta aas ar^sta^;^ atatcaa 
cata a^a ar? i 

^ta 4^{5 fa:5ftata ntaataaf iscaja aai 
aai at? i «iil5a ata Tcepoi i 'stac^ 
at<fi-c«t9i c?Mta\ ‘flfe faapa ??:a at?:?a i 
»alB a^aifja ajai^^ cac?«tft ?rjtf%9r 
’ftJic?^ *rftata? ^an ca ^ra^ f^faa 
•rfaatca aja^^ aa, ^i ?tda 

f^^a, ‘aatw, c*r^, f®a, totf«iata, 
?tcaa f«ffaa, ?tc<&, '6at*a caf^a, ^tf^ 
«iWrai caat*!, cat^a atfta ^ftaraasjta 
^^tfa I f?fa% ca«ai fa^icatara 
catia aja^tcaa fecaa ?ai ai i 

Teepol fata a?taa ?t8? ?ai ata 
<«a^ 'St'S ?a ataita (4? ajt^ia 
’Tcftw ^-btaa nfafas Teepol-^aa araa^ 
atafe I »a? atas=^s-sb' anta aac^ ?ca) i 
^l5H»ia?ttaa nPiataata^ca n^aaita ^ 


Teepol ate?, 'stt's a? faeatfa'5?aa «i%ata 
^aa «aaa f?f ^®ta ^^ta ?ca ai 
?[^faata a^^a ae^ ?a ai i 

a?eaa areaia a*aji i ata 
^a?lBa ^ataaa ^ata ca'sai caa i 

^at^^ caai ate*? ca, tf??lfaiaf^j 
^;atata aft?ta?cara €rf% cata«5r^ aea 
§ck?ai i?aa?ta aatfas ?«ata 'Itai 
^faateata ?caa ca, 'Stai '^ca ata 
ca, caa a^ata 'ara 'itai «n:<a fafaaca 
^ea atc?a i 

'staca acafac^aca ca, fa:atata 

afaata? atatcaa aatf^fa^* aca 

'stc? §c«a? ?ca aaca? f?^ ajtatafS 
1^ 'sl aa I ^Ifafa^ta ^fac^t^a atfa? 
a^ta ata faf'ses* ca'«at< aRaf^ 
«rac? aac's fiica ^atata ca, atata Ptwa 
fl?ta ?:a ?'5?'«fa a^cafa^ afa- 
?ta? a'caja ajaata i^tf^ea cac?i 
f?? atata C3!t%a « ^:atata afa?ta? 
j?aj' 0 % catfe Btfaai aa'cataia i 'fit 
afa^ Ftfaai cattc^ a^ewfa® afa?ra?®fa 
afa at'sai ai ca'®, 'sca atatcaa «fla^ 
caafc^ Tstaart'5 afaabtfan ‘fi's ac?1 
ca, c'sa's bf^a ata at^l 
a*??la ?'«ai ^a«a ac'sl i at^tfaa 
fiftfe'«'sta ^are "nc^ fafa^ ac^l i 
a?^at^ ?ca? ftatca a^wfa® *rfa?ta? 
^«faa «rtfa^ta acat'sa ^a^ta 
aata? acic?—®!^ ^ai ^fa? »fica «fia^ 
atatafa? faciia a^a -rtata «r^lta atai i 
amc?cai fa:atata aftfta? ararePia 
«i4a^f«a taa ^'9ta f? a?caa,'si ca<fl 



i ^ssrt^tsr *rli isv 


UCLA (^Ciflt 
United Co-operative Laundries 
Association, Ltd.) fSi'stS- 

IfT, 

ancfi ui^ ^rf^lfJifgir 
^tfnl^j^ ^jufsr »iflp •rtfe'S i 

'2ff« 51^1? 

^8,*o. j wfiiNt*! 

^tWf *rf5^rii^ ar^j ^n^<5 ^eutir 

nftsirt 5t»r «rt« ft^tcsii i's.it. 

ntfe'31 4f^tc^?r *iJtc5T«ftcflfl 

?C*IT?r 59, ^t5C9T« 

’T^fC'sr Pi:»rt9tiT ;99j- 

'®Nc^^ C5!w I 

Prt’Tf’TtsT ar9J9tf^9 ( ^9t9 

Ji99r f^9t9^ ) a’Trt^l' 

«fsr « ^vsjtff 

9Jt*ltC9 'Blt«^ff«55 ’I5Wlfn'5| ■« 

’fc^ ; 9»CSf f^sic^ (11^ C9C“f9 
®f^®t'Qtt99 5f^l5 W C?C"r '8T9tC«r 

^f?C9 frcf ^!T'5f>r9'^'5f»fc«|f 9fac« 
’rf5tl9J9 ’Fifl CtfJII 9t9 I C9*l5r 991 
9tf, »l'acsT9 Armour & Co, Ltd. ^tC9 
^f«it9j59 55911 >9«8 >ftC»l9 vfl9f 9^911? 

9f9 c9, Prftc?rt9 

Armour '2ff^tt9 •ftfe'Q f^ciN 

^t99. Cationic *« Non-ionic cat%9 9WW 
^^•rhrtii? WC9 1 »r9 ’rr*i^9 

*IWJ 85^9t*l9t-f^ C^l9tfet95lt9^ Arquad« 
'^tWI «ll^ 9^99 49^15 9Jtf9W9 

^t9l 9t9 C9» Societe Des Pcoduits 
Chimiques De Shell-Saint Gobain 9tt9 
«tf«if5r 9* 9*1^9 <955 ft9t^ f9:JTt9t9 


nft9t99F ^9J9 ^99191 ^t99 ^9C991 

9ti:9r Jitter 49559 999 C99 5^9^ 9tif 1 

499 C991 9t’5, C9rtl-C^f955Tt99 C55t^'9f9 I 
^f5fPl9, C4rt9r^f99, f9fei»t^f99 C9^9, 
^^9, ^t^fii:? { njt9l, C9^ « ) f99t|9 

«1It9C^t591, ^9tt»l ^Tt9C^t59, ^Itlpn- 
C«rt9tl9 ^f9f99 '991 ft® l®Itff 

99r C9^5l-Cf f955jt«I9.1 C9 C9C-f C9l$1-C9f9- 
55Jt9»L99 ^'5.9199 9'9®1 9® C9'ft, f9:9C9rt5 
C9 C9C9 f9:9t9t9 nf«9f9^ :ff:9J9'« 

5C9 I 9tC^9 4^ 9^9519 

^191 9t9 C9, 9tf%9 ^^9tc| 9^C?tf9® 
99?f 9t9f9f9^ 99tC<9 fi1t9 455-^1^9^9 
f59'C9C§K9f^^Jt99.1 '5f-ttl19i9 §9f® 

C991 919 f9:9t9t9 9f99t99 19J^f3l9 

^^9t9C99 9tait9 8 9tC9 I 

f9:9t9t9 9f99f99 ;99J ^«.9l<rC9 ^19®® 
^9^99 991 ®C9 4199 9^9Jl 9C9& 99 

49^ 4^ 499® ^-r"f9t99t9 919185 I 

'9H1 991 9f9 C9, ®f99JC® 4^ car^9 

9tf59l 35 C*iI C9'fl 9C9 ^^9 I C*fCtl- 
C9f99rt^^-49 4^ HcW ^9f® 

«l9«8tl*t I f9C«f9a 95I®I 4| 999 '«lf®9® 
9t'«9l 9t9 C9, 9t9t^f9:® 4^ C*rc$1-C9p1- 
9lt99'49 ®'»,9tf:99 'Q fe9f®9 9C9 9C9 
4m"!® f9:9t9t9 *rf99t99 af9J p f«f%9 
§99 4ff®fl® 5C9 §ic9 I 

C9t^t9|5 99C® f9;9t9t9 nf99t99 

®9T9tPr9 «r9t9 'a 495t9 C9 999 45®5tC9 
f9aitC9 §9®C«r-r®f«lC® C9C'?.6Wtl, 9t9t9^9 
4ffa59t9 ® f9ni, t5^af\9C9 ® ff99tc^ 
4C99 '|f991 C9 999 919 

59, f9:9t9t9 *rf99t99 J?9r9f9 

C9 C9t9 C9W9 9®r8t9 9tn9t^9«:n 
nf99fi9 5C9 ntC9 I 





c*re? 5Ft8f nMfl 

JJ^I iS^^ « 

^itc^i 

*it^<rti=f' ^1-f^i^ ^^^^1 4|8 

»r«itH I ’t? '«3f5T «rtf 

i. «lt^Wf «itS CJlCfCJfJI '««f^ '2lt!J 

b- I 'BfWCWS 5t?lfB 

R^s^i ^15 '«r^t"ffl ^t*i 

(Auricles) ^\5?r 5rt»{ 

f^sif (Ventricles) I «tp5 

«ft« ^u *r^t93iicsi '6 5r»ftf«^ 

^vn c^ttJf ii's' 5t«5ii i 

■(l^cs? »r«f c’ifc^ ®rt«r5ft^®- 

uqC’T S|?tpt?1 f^ai 
?f^*i «rc^ c*T<rfH 
cofcf wM ^h^v^ I 

f^*tai ^nt^ ^tcf, ^1 c^^«i 
^fffc<F^ c<rtc»ii »rf^ ^>19 c^cf «r*if^ 
fT« ^ ’mif 5|fwi ^»i.^c>T?i 

^c«(j ®t^^?ffl® ®jt’r ^19 

«(t«*r«fli Pffli c<fc<F c-ttft® 

«®j C^l m 

«rw"f®c?f4^\ c»j«rN 5it*r f^»inr^ffi 
fe®cw wj 4f!8 

cfTc^ >i?t«r*if^ frw w w 
•i?iw m^ fw nt?i '«tt^ti ftirt 


*f<fj ^VS ^^f^C'Q^ 

I il®* 55|t59t Vi I <Rf^ ® ft^l 

<¥*1*1: 51¥ ?C® «l*T^«fT ®rt®!¥ 5lt^C® 

(Capillaries) nfw'l® •Ifl'nc^lil »rC¥ 
C^t’ltnt’f ¥l?l I <41^ *1^ 'SftWl *1^ 
^¥ft¥ =it^9 c*rr^ filti I*'** *it^«i I 
b'5»^b %l f5f¥«.*r¥ 

^tf® ?i®^’i«i»h*i ¥w*i I 

*rf^*i « ^t*i «if»iHf *1#® ?iw 
*I’<lt¥C*I "I^tciliif ?P® ^l®* *ff^*l 
® ^i®* *ft*i f^»icw c^ra*! ¥ca i 

irf¥*l ®^t*l ^a^’!lt¥t*l 

<6 3fji^ «rftc? citft® 

il®* ’I’Ptf^® WZA I cntfl® 

I 

C*f1*t9 *1WT ¥C?lt={tfil *f*ir*l 
^j8 f®* «ft^*r ®c?i ’si^ 

f¥Tl fulfil® ®C^I ^tC¥-“CVrt*T 
^«sfnca?f ’ll® *if?r ¥C5, Pi^- 

*ntr‘«(lBf nf® $f® ®w c*r? i 

^®tcnii m ?5«‘f^ra?i nf® «iv? 

^Ttf ^"1®J ^icitc’l '41?f c^’f «i^?i 

Gift’ll 

’rt«it?i*i ^«.fna ^i^f^sr «irt 
<41® 91® "^f®® V I 4?r ®c»i c^ 

®t«f ®tc® ^8 

c®t»ii I «if® 

«It*ltC*f?l i5^f^ «trt *ft5 c^n ft®® fl®* 
•rw ®w ■!?[« ®tai5ii ®cfli 
?i®«i8ir® «if® c*T5®ra «iti 





45 «rrt ^fPtf 

nf« IRii 

«rt^ 

c»il*Sf*n»tfl ««« 5t«j5rt wj fiff^’itf 

«rrt Prf^ 

C»!C^ 5FW; 

*it?c^a ^f? 1* tfal 

fiftl >Tt«C3|-^i5^tC5l ^SjC?t? ^U 
iapni ^f5r^ *<rtc? i 

^ c»Ttrf^ ^«.fnc'8?f ncft5^- 
(Systolic) «^5t*f U—iS« f^f«i- 

(Diastolic) 

«»•—>• f*(f»!p!l?f9 n^*lt*l *rtil*f- 
5tt*nj 5C1 «rtt^ I fip»rj:>it*iJtPitfN^N 

^tw »rt5tt^r *it«fj^'hi ^'8‘5T*r 

>ltni 55 I 

w’T *it?ic« 

Ktrv, ^C5 cif'sui 

I 

afu^n c^vf 

>8* 3jt? 

^vi ’^’1 i^o—^.. 

M m y—»• 

1 CW ^8 ^Vi u I* ^ 

>8 „ „ „ b-^-lt^ltfl 

.» «»« » » •>*-«.» 

b-t—1« Tf?! 

’ll? 

•nf^^ fi, wciiwf ^tfhr ’tf« 


>iTaii 


flfsi cw^ Trt :— 

4f® f*if^ii» 

1^® (-1^^ ^^) 

»> 

„ 8—y „ 

«cit^ 

>> 

„ vao..««« „ 

V9 

if 

»> >•• I. 

<tilcnt*T 

l» 

» .» 


9» 


=1® « *ltfl 

ll 

M ^•—«»•• „ 


»> 

„ 8—«98 „ 

C^t?1 

f> 

» 8^ ,. 


>« 

•> 1* 


»1 

1* i» 


’Tt’ft«‘f«: c^ « 'stfl 

«’SifJif^si *1^? ?Cf <«ftw I 


bbrbir Jftt«l 3'tc^5 St'S'fS C«TC5|V 

*r?)’i‘i ^?i^t?i clc«ric^r*r 

^t>I^ ^5 ^C85TI 

^«.f^r8a ^U « 

»fi«r ’(r^.’TWy f^5T«. §«.*(« 

JifaisT 

^?i <11^ nf^ « 

^c»ii^t^lf®'e'5rt’F >it^tt’»r 

Wtc^ ^?(«ft^5r ^ 

^8[i c>ftwtftf^«'irt¥ ^Jia ffsl f¥®t5 
fe*nr 5j«<Pira5 n^Pifn ^?ii 

’ww r»ir*f^i 

'Ttt^ I «N fsi<inn «R?r 
W Wfl 

=1*1 





f5fgvi •rftar^ w«i 

»i5i ^««f^ra?r nf^ 1^15 '6 

^f^firtti ^fi f^Fg ^i[^sj 

at>{ «[^»TtC!i9 «ttf f®5T 
Jicvj sftfiii 'Q 9'S'Ftn 

f¥cs ^itC’T I (illB 

*i^?i 'srPnf^® ?cf *fc^ I ^«»fnr8?i 

«r«ftsr ei’j'i ^t¥5r c^ivri, 
^Ntc’^tfll *ic«iJ PtnnN ?'e?1l 

f4?p*i cnisT «ftii^ cHNcfltn 

wc^tsfsr, a|*i '9 

Ft»15lt5 

«rt?t ^c? *rc^ I 51, ’Fft", 

^jJlt^ 451^ J|^*rtCSf5 fC»I'e 

m ^tii c|c^f^t>r 

»lt5«!I ^«.f^'8 »ft?| ^tft^l 

f®*rf^ftii, ^^1, 

5W, «it>iHir, 

(Influenza) ^^fnC'Qa f^1 

*ltl51 

t»i®i ^6 fr??r ^jtfirs >r:*r 

faFft« «i®tf^® fja 

«(t^^l «S «(Slf^fl K®5tn 

gp5®i, ^ ^^3ri 

T|t?l ^cei'e sitgC^fl 
^Jt^t®«rt?i I 

fet^'if «5|jf ^<( 9 , 

c^fVsi, c^tiitft^r '« 

VII «»t9 wft? fersafsn «in^5r « 
C995I1 f!J9t9i:*l9 s|fV5r,C*lf^^if, cswfii- 


9t5T'Q cgt*ltl® 4r^f^ 9m®f9l 

5rtft9 9rf® 5*® ^ f®f«f^Pi»T, 
|*ttgt»r« ^iCTfr ^ 9:59 
W 'e ¥91 ?9 I 8« »rfc»l 

^^^9t9 fe|?tf9^ fef¥- 
^Tt^C»T9 'Bltf9^t9 ¥C99l 

¥9?^®t9 ?¥*l ^«>f^'89 9Cta¥t9 99^ 
*I¥ 9t9 cn:^ 999 ®t9 9W 99F 
5S|t5C¥ 9Jt9t® ^9^® 99 i ^99 9C¥ 9T91 
C9t9 99 I 'flt 999 9t^ctt^9tf99, 

<99^ ’9Xt9t^C9t¥ltf919 «rt9t9 ¥t9 C9t^9 
¥l 9199 ¥91 99 1 ¥t9«l, <91 99 ¥ 9 ? C*r9C99 

¥:*! H9*lC99 9¥59fCl 9®l'9f8! «r9tf9¥ 99 499 
9^ 68lt5C9l9 9f¥ 91^ I C¥t9 9¥9 9t9¥l 
9CSI9 9t9tl9T ^if^pspr *11919 
¥91 9[9I ^ 9^Ft9 C9tC9 ^t9tC'r9 

C?C99 C®9¥ 9<9¥1 ^tar¥t9 ^5^ 9t¥J»U9 
9C¥ ^r9^9 f9f^ C9C*r 91955® 91*5 I 
ljSf|9®1 ¥ ^^«1®t9 3Ft¥ ^T(9« 9jf9-al¥ 
9W C^V9, ¥9.¥9t9 ¥ 9t9t9¥9 f®^tf99 
9J9^t9 ¥91 99 I 9^t«< ^^f^9 ^91 

9f9 ¥C9 n^pcq ¥t9 «rt§9T 9tait9 ^9t9t9 
*rC9t’r ¥9C91 ^9 ¥9 9t¥9l 9t9 I C¥t9 

¥t99*l ¥999, 3Ft¥ ¥ g9'9! C9t9 ¥9W 
9t9t¥ *lf99t*l f5f9. f¥9l ¥¥ C^9 C9¥91 
feffe® I ®t9W ¥?l¥r*r9 9C9I^ ¥t9t9 -t9*l9 
>fC®¥ ¥ ¥9«1 919 fek9 I ¥Wt«1 ¥^9 
§*rtt9 9®* 9¥t91C99 9X9^1 ¥C9 
^91 ?»r-n:9C9i ( 9 ( 91^9 m9 ¥f^¥ C9r<r 
¥iarH5tW9 ’lt![tC9X ¥9 ^H91 ’19¥ ¥ 
¥¥ ¥91 w 9C¥ I 

35Tf[93J ¥¥ 9t9t® 9l»I 61, ¥fr, 9¥ ¥ 
1(9*119 9I®X¥ *ffif9®¥tC9 ¥91 ¥t9¥¥l 
4^ 99 C9-lf9 f5rl99 4C¥9tC9| 9tT 
*rt9t9 99lfC9 ¥t»I 99 I 'Srr¥f¥9 *ff9ft¥ 



c>rr«^, 

<rtw I ^ta.m ^1(^31? ^'®i 

'a(t?t5'« «r®ni cBtwsf—»r*iM •(tw, m f^l 

¥f^¥t? 5 F I ^pr R siT«rsr, c?«fi 1 ?[srf5i^ cwVp^v 

5 f^ljy jft^ '6 j(t^>r 's^*r 

jr®?r ?F»f fefE!^ I ^nrt %i fjff^i^ 8« Jftai, «'«‘Fr*('« 

jffJTPr^ ?Fm '6 ’I?*! I cntf^n^ 

«r®j^, «r^ja c^t*r 5 il c^t^i c^itt^ «ititcal ’tia aat^r a*?^c^a 'Qf’i 

a^a ara»rtaj aitafJi a^ai 1 c*icn at*i '« siaia^ 

^ai^t vf^l at^c^ j^acia fa*f 3 t ^*rtl 5 afj fa^f ?a 'fla^ '®f^lB 

^«Jt*r ahfc*i« ?<>PfC' 8 a c<!r:ay c«i(iaf atai ^tiaf 

'^c=T^t^c*r ^ ^t¥i ata 1 «fa 5 j^ faafa® ^tafni^tc®! f«a[ at»T aia ’^^aata 

ajtata ^at^i al^caa ^«.pfr«a 5 Ft^a*a^l *fa a^a ^ca ca«ai ‘fla^ c’l 
a^f^ii car? ata I atft fVca ^tata fac^a 

*« ’ra^i atac^ ajtata 'Q a1?tfa¥ ata’itaj aFt:^ < 5 c<taica caWata 
faartcaa <ii^^i »TtaT ata^l at^?ia i atcar apca 1 a^ata a"r aia ’fca's ^ 
a^1 ??fa®i ^'sal at^c^ caai fncaf^»i 1 

afafaf fwai ^Mfa^ atfca 1 'aastaatcaa ^ca? ^f5-( c>rat*tf3 ata ^t«ffa 

t9i a^catatfa ^ aftc^ia ^a^ ^c?tt^a 35<>f^r8a acaj 1 ^ta 

caai atai eaten ^^.prc'aa st'S'tacaa «fataf ^^ca faca f«fa ^aana 

^^r«aa ^catatfa aafaa awi a^ aratfe ^ta« «> a^a ^fa^ ficsia 'aa^ nfacnea 

c^ca atata w ^ «f^cn cntfi^ na^aa aai 1 ^ a^a aaca atai ata 1 
aca atata fen«?a aai ca ®rc^ catnt cntai afa l^ta^a cacnn,n 
at?M arai « ^ cata a^ca 1 'si^a «ifaat^ f^^tan-f®->ita ataa ^a ajfea 
facaa aai atafna ara, «r^a ^aai5a aaca ac^ f^ai f^fa 

afaatea ajanta ^a; c^taa ^a^ cal nca i^ss >rtra a'aa 'njtatcsfa ^a ca^facaa 

aaVa staata iiatar ^«ta aica catcacha faal cata 4ta at«ata Iffa^ •naa 

aattaa ata at?taa aa aapaai at#^ ^afa- ata <si^ ^f^t® ^afaa aa ca, ^ta 
aa >6 «?aaa’^a ata ^tta I ^la caa ajae«fa aat® casai ata >aa^ 

®tat^ ^1 aa (?at® a®* aatafl ®Fatl a^fa^atta f®fa aaa® aajsataii aataa 

c^ta atata >nstaai atta 1 a?®at^ cata ai 1 caataa a^ afaiHa stifntaita 

'aa aaa ^^f^'«a f^a catat® a®* ®ta aatataa ^i-faca ai cata ®ta 

cata cat^ «ftaaa^ia §nf%® aai fata ^la’ata aat® cata ®t®*ttaai fa^ia 

•al catena f&f5F««nta «rata®: 'afartara, cata aac^n 1 n® a®t^ aaj ®trn 

atfi*^ ® fintfaa ataa aap-®aaatat c«aaf a^caa arfa Itfeact® fatwa ^«>fnt®a 

«r^ip[i nf® I'fta® ®iaaa ® nfastfa® ^at® 





I C55T « c^sjtc®1r 

^itiii:!! f^c^ni ^»[*n ^t<r mv 

*fnf srmi ^ i 

i9i% »rti:»i <tt^»r ^t>r*rt®tr»f 

c®f®»r iir 

'BfwtJi 

f^fi c<fCT 

’i?'5T ^tc^i 

^c*! ^i[^si ^sfati fnr 'erf'i 

•tcs c^c^ilB >i-^< 

FqttVal 'S 

ntrw i «amaf f^'wi^ 
faF?I1 «-t f%g ’fsicw mw fgsil 

^t3rt*f5t9 ^W'6 ^’Ftf^W 

^tC9i ®tc»i sH ffw ^ 

C5^ ^ 

«<(tt^ I 

I >9i« »rt:»i 

(i]^(5 ^^jrc<F tfr^rc^i ^rcitt’T g®ji 

^M=(i ^tsns 5t*i'hifsfv 

c^fsr «f«ifs?r® 

<2r«-f c^iri 

’Tsai gCT feican 

’j|t»i-swt*T'« ^t9» gw cn»t I c»il 

9!t« ’W^Tj Ji^ 

ng C>T ^war C^wfgaj I C^I’rvftg 
«f‘rt^c® ^^Pftisir f?c^ gg^c« V9 


■nt*»f nf wt^g c?cg «rM- 

»I«l»tg ¥S1 »n8g gwcg—gtwg ^gg3» 'S 
it>r%wi c^CT gfgtw g?M 

^9«> Jitcn «t: f%f=^pR 4fj5 
^<.fn'a c^dJ wfl artgafti 

«<ifl5 gjtc8g gi^f^ra fC'9 f*rwto*r 
«r<R ^fS cgwft*! I 

>98<» 3itc»! ®t: c®fgg^ c^tJf ^fwg 
^«.f*r9 « f*rwfiiw=r, 'sv 

’fC^ C»I Cg>1 «(W C^C5 cw 

grt^tfgg <rt9 •srg'i ^gfg»i i 
c»rt ggtgf ®t: «[tg 4^15 

3fwtt?5r gFcgsf I f®fg »rNtg*r ffwg 
iffcgg ^fg ‘flgjs cgtn ^tg 

ffwfgcsRi «ira[t*f5tcgg ng ^^iBg 
'flflSg nfggi:^ glB ^<.f¥8 gwfg»i I 

'Bfgjt’tgf fgf tg ^ '•gftrtgfJT« 

tf^rgtar >Tgwtc’r fgg-f^f^ gfntgfgg? 

afw gf? c^tg ggcntcgg «rr*itgl 

5ptggtgi gg. ^tg:«i cgfB ^cgw «rgfg 
c4c 5 cgrgr gc® gfr^i 

cTCg ^gfjng g® C¥tg gt'anr 

«ft%g Ttng ^gw gg 5r«tg 

*rf« af^g« gtcg I gfgfgfgg 

iggwg gt«i fgwt^n :— 


Cgtf®gtg OFtgt^® v% 

n^^fg GFtgt^® '•\% 

gjt»iPrgtg csFtgtl® ‘•^X 

gjtnjgfggfg caFfgf^® ‘0% 

cgtf^g gr^gfgtgfe ■>% 

gf»i «Tgpi^ «f^-r 





*i?t^'M^t!rc^ sarwtt^ 

>»«». jftn c«ifc^ «flc*rtc»Tt« 

-sr^c^rt^ ’i"nc# 

^*11 *irfl=fiRi I 

«r«rt5f'$: w « 'sap'sr? 

^91 * ’ft®! c‘<rc^ <111 nfa^pa^rts 

’vtw ^ I 

'^r n{{8 isr^ c^^, <fl?i 

t> fe*ftTtt5T nt« ?inrcf, <4cinr 

^1 f%. c’T^ttR ff «rt*r ’ll «rt^i 
^tc^i ^ Iff? !ri wtc^r 

Rf C^t^r «rt%5 CfCF ’TS’T 
^ f «r«?f vfl^ ^wsft? 

*rt'eit?c5^ 

^31 «i| Ji^*i «ft?(?r 

•ft’afU’fw «rff^, 

’Tit;? I 

*i^¥t“r 4^ nfafasTi «r»rc«r 

^WCTi’T: »rt«’f^r- c<i(:^ 

^ >»i»-br« jjtww 
’T^C# 4^ ®wafta 

nfta'R’Ti ^1 ^cirf 4^^ 4^ 

nftfwtif ^t8r Ff^w ’it’ita mw ?(*ftffl"r 

¥ai I «ft%w »p^c# 

»i*Ndrr??i c^ ’vaiairroi, ^i 


>rt’it^f%?tc’r 4^ fF5- 

aFtc»i? «fc? f5ff® ^z% I 

ai*rtam wz^ ^itf^R ^atl c’r 
^f»5i^1 >T«jif ^carat '« ^tfanfa 
wt^r c’r^ 

nra^sTt^ f^f%—c’l’i’r csf^^rfi 
^*f>sr?f5 ’t^€r<r*i »?8F5 i '« 

»r"^c^ ^<«fj »r^'5r? 

^*r?[ 4[af^^a5rtw 
c^ ^^(sr^ls F^c^itar ?f, 

c»rl8 ^tf^a Fifc»iR¥ fifca Fcara 

•tflia'ai ’pat^ I 4^t^ sftf^ i^atl 
'5«rit5>rait4t 

« ’TtapraarNJf? 4^18 fe*f<sf? sf^Ta^tr-f 
c^rai ’Ptaifi 4{5« fmi! i 

aifpa'lt at^tf tc-r ca aacaa 

a'llS ai srit)?«Frta «rrat«Fa ?ca. jT ^|5 
^ta ’aa'*rc«if c^z^ 

^ 3j»stc^ ^caja c?ata 

^Z9 ^ fe’Tir^c? aat^tc»r c«raa ^ai 
a^acf I 

^r^t<-« ac«^a >itatcar ^|5 ^caafta 
cai%a ^•r-sr^ta' 4^^ jt:? aatafR‘a c^ataa 
•rftfsiai ’pat cti[I 4^^ >(c?p ^{3 
^Wz^ apT^tc-r c^rana a?faai i 
apt^tcHa ?l5 fac^a 4a^ ^ta '"traafatfa 
uRaa -stpa 4a ¥Pt »rea aca i ^tipt?i 
nfafnata »rtft«tTa T^w 4| aaraa 
^t^ata %*ra ft^a ’pai ^z^ i 



«8<S> 




•rsf >«• c»n:^rs? 
Nw ^c?ia?Hrc^ *i?t^fi:-(ii <5^ ^c»«^ 

f^C9 I ^rf^ C^TC^C'S 

'9 <r?i5 ^ I 

•fftc? «>• c»Tf^t'!i?i ?iri(r <fll5 c<^c^ 

i»8 Jlt^Sf fetipr^ 

^ma f^f?l ww <fl’T“8 fa 
=Jtr*i nt^ata 5t^ =^al 

5:a <fla^ <ti:'a d^gata fe*rjcat% 

gca I c«rc^ ataii a^ta a«r»!- 
•ift? d^gc^ s[?t?mfwa usuF Nt»r ’isia 
'siNca I 

>itar*rc'ir d\gata na atf^ fa*rra 
aw 5^1 ata, i)ta^ '»rafi{i> 

f^^raa facatH ata ^t*ra ^ai 
g:ai ^aaifaarwa a^tgtatfg dlgata 
•ra '3ca3fta fen<3Jal5:af a«rc»Ta aa'^d 
Tt*rcaa afrw ^a af a^iaa 'fla{5 aw^ 
aca I ^ta*! ^aa ^a<sf?l5t^ west's 
%«•• !5a*l afa?:'® gca <fla^ 

»?f&a ww «fga afaati ^aa'« ^afiara 

gia I ^ca (fl{5 ara i^aa ’paci ai, 
w faaia caa faa a^ra atac^ gca i 
'scasfttaa aw a?atf% aafa's <fl¥i5 ^ata 
ataxia I calB a«fa<srcga taa c?w c«r8ai 

aca I catata « ^aa ca aaa'ifwa ’jxl 
nw» ^ arfaata «fw caaaati? ^ca^ faa^ 
aa, ata^ af«« aara ataata srratara 

aw atra i ajia^fta agtahatalB g-aga 
nag aac»ja gapaw caca '2? «srgl8 
^ajtfir ’jfaa\t^ c«raa aaca i 

•SfaitataiB agtatnatacaia ’jaa gata 
*ra »f^a wfa aawa ‘jci gftfaNtca 
caw artawi ^ c^a 


t a*a ’rf, i»a n^aji 

gata aa^ ag ?ca aw caw ^ta afa 
5 ta aaata 'flal5 aca^ gt' 5 t® gca i 
aca^ gt?ata aw 415 apwt ^ca 
caca ^taca 4a^ aaaacga «itaga'8ca 
«fca-t aaca i aaca «f^ cacaw 4a 
’tf^a atal ataca gtafta caca >« 
gt«Pta gc^a awji waca «jtatal6 
aa*r aga^aega ^aca gtgfa ^^c^a 
acai ataca, 'saa ^ataga^awa gw 4a 
af^ gca fiffg cacaw 8»<* caca >••• 
^efea acaji w gta'e4af5 aca^ege? 
gw gca njtatgc^a gtgtcai 4a gf« 
gta'« gtg aai gcai gfataiS agg«5fcga 
1^a feaca aaa ^tgea, gaa 4a gf^ 
cgcaw ^ caca ^efe 4cg 
^f^tca I 4f5 gaca ^ca ^ca agg<jc4a 
gaga*! aaca i 

ataata gaca gtatcaa ga^fapa 
aaatfg agg-sfcga gtagtaai gdc# gajtfa 
'9 agg-'^cia gteataffear >itga 
aca c«raa aacai agwa<jc& 

gagtaateg gag aantf^ gairti ^artfa 
g^«gg aaca 4a^ <jf5tak^ *ftJjc^ ataw i 
^ca ^1 gatgfa atitc^'s *rtca «iaai agega 
aggea ^aaaa^ ^agta fea<acga atajca^ 
facg aac^ atca i 

g^egea age^ cacg gcagta ^a«sfg 
agg'Sfcg ^a^a aaca ai i if <stcga agaca 
caca ^artggart^ aa^fga aaatfg gafa^ 
4a(5 artata eg aftairai gggtca <^a^ 

fafafe gtea atfifca cacai 4al5 
catatcata aiagta atajca ^jfa^^a gw 
catatcata agi aat gca i agg-argfgg gaitg- 
ggt^t aaatf^ca wir caca if 

^aaega ataica taw'^a cg«fl gca i 



cncW, * <sS 

afW? y[^x4 ¥!:« 

^ ^t*rtJif^v ’t'l^^, til’# ♦flitn i vii^ *1^91 

Ft*r, ^t*r*iiaii, siwc’nf ’tf^c^’f, '«itff=f c^f^rtc^r «i'ii*f?f 'srtirnt^’rt'® 

5ff« p[#t!l sifsi-src^^r ’ji '6 ^SC^I 


TO f&5i srfw ^jf?1 


c^t’Ttnt’T '« 

c^. '®af#t9i >4^ »r^c^ f^c«rci5r^ 
• c^cti src^-r ?if?[t’i 1 

>5«jV >ftt5|5 

yfaisf JF^nc’«r ^t*rsT ^#1 ^.z^ 1 
'« cmil *lC<fT 

c^t’ttc’fftc’t? c^rsj till ^f3*i 

ft=r ^#t^i ff^si KtWH 

c^intc^itn '5fMrf«^ 

^n-af? Tt*r5T ^*3* ^*r-af^l5 

^C9ii *iwj f?^ az^ 1 

^sf>if5#tc*r?r w I ft’sf- 

ffaiJT 

afcgr «ra5 flH c^rc^ f^*r c^FtiB 

Ipfi I tiit<5 ^z^ "t«¥#i •■« 

4tii nst^a si^F lt«Fi I 
ffajir Jir’fTt*! c^f’fTc^fn 

^19 *tfrt3 ^tci 

tii^HB cNjt I till 'f’jcif# cl-i^ilB 

^flTta w.^ «ft# 5t# c^FtiB It^i <f#5 
cFtiB 

c^3l 

^•* tflt^r^ 5Fa1 FnClEl 

^z^ «it9fPiv fl’rH'9 *1^5 
FtlCl I «f^*ltsT 


c“tc# v| c^-firiB ^j#?tc«r*rc^tn^ 
#t9i '5ftm ^#1 ^tc'«[ I 
ff^if ^n-afF *r^f3 c?:*r3 

’TCT C^mtnN ’illtC^I 

’^f^-tlB clf^icvt^r 

fe^rfartlB c#r®Q c^Pi^il^F 
’ft^lB 'arMff«JF clfsi^ til^^ 
>Tt«lB JTflffft C^'’«tiir53I iiwt^l «rf?( 

JTM-liB clf^atr^F 5jtc5l9l |aft#1 

ti|i|t^?l afC91# ^ 

clf^artc’F# '®tc?i<i I 

C?lf®« till ^J#^1- 

'srt^^t's^tn^ n'ac’ftc’iw wzw wz^wfs 

JiFsfr'a ?imi|i tii5jf«i?[ ^*r^t« 

ffarsi ^narc^fl »it»fJCJi c«irntcqt?f ^wif# 
^9! ’T^^t’r C4#C*I# 

I *it5i« ^si« ^z^ I 

'oN^ ’iFt»rfncw «r^tf^3 

fenar^fB# *ft«fjc*r ^rtlcafflii, 

<tt|9ijt'8, fsr^^n, 
It’irrcJifiin, «?tntsf, «{r9ic#pfiii, f¥f^*rfl^ 
'Bic|f9Ht9r? ^f^iB c^r-r atnfwfn 
5fl#1 '9T#^» ’F^:# I tilif »ICFJ 

5FW«FiB c<rH'«i9t?r ^f«*i ^^fatCFii *iNJt*i6 
c^tnrt^tcn^i 5t9itc’i I *(tf^5r 
^zw z^MU^tz^n ’wzw 



« 8 lr iltir '® 

c’rciu f^"it»i. c*r ^ 


c^itntc^tn 

'8 c^ci? >ic«r c^fttnin 

I 

=n, <iif «ft« m «rtt« c^f^f^-t^r 

'f'ji ck-fsilSa c^f^rs’ra ^> 

^TFfcaa '^mai ^fafc^ ’Ttnantca 
^f^r^a m «i^c"r 
3?l^t5{^'k^a Ji® w*3< ^fac® 

ac»i c^faif^jfcaa n^fla c?«rc« •ft'^ai y\m 

9ca I 

^n^c^a *ifaTi:>i caWntn ajaiita 
f^caftcaf^c® a^^r 

^ai ?ai fa?t^^t«i'5jfaicf farta 
cac«F ’«[f «tfc^ fan atata wm 
^csa aafta ^ai a^ fecaa^ 

^ataa «[t^tc*f ff^a c«ra^- 

f^caca ?pt<aF ?fta I <£i^ c-sfa’F 

^c«a aff^ m, ca aa catntiatJ’ta 
fai ^t*TCf, vsi sftani cac^ 

^ffi ^ca aftanta ’j.a'.citaa fai i 


caa caWcatcna mw 

ff^a atajca catatcaN aja^ 

>5r?a ^acai ac^l cac? f^a ^a'SfRa 
atarca catf«ca^ t^^aa If^acai^ 
d»f^f«aa itfscastlcf 

afitc^ I ^5)* atwa aca; atfVa 
«rcat5?ca ?f3ia 

cafatcafa aja^i a^ara aca «itil aFai afa i 
^-a^a ^fca af*5tc®Ta ®faatataa ^tcaa 
cfefafsacaa aala cfetff'ea caai 

cacaci^ I '^tcafa^ta ^s^atcla ^flta a^H® 
«fifacaa (ataO a(a:2r5tcaa «rc^ ff^a 
^a-afc^a atajca ^tata '« llcaka c^Pi- 
f^aca c4fac®^ ca^cafea «it«jlSf^ai 
caatcai fcafia i 

astac^a atsf facia catatcata faa«a 
a^ca ^fa^facfia ntfsai 

afifaata aaa -flaa a^caflB 
«rf?( asai ^cac5t, ata ^c»i ^ta«'« «ifts 
af^ca'cia ac«p c^faf^ica ^a« ca^ta 
«r5ta a«a ?ca ^ka i 

ff^a ^l-stc^a atajca ^faHa «lt« 
cac^ «rtc« c^f^f^ia ^?ka c«raa— 
^f^tfta ^^cia acaj aantN^ta 

ci'Cia aa^cla isal ’Faca 





«r«ftsr ?c*f c«rt!5!r i 

^<rri5 (iicJTCf «Ni c*«rc^i 
Protcuo -r^|5?f ^Cf^—'artPfl 

4 f?|j( '^fstjg (I occupy the 

first place) | CSTtiSsT >^^15 

^fr^fai5t*Tl ^Ir8» JrtW 

'iU ntijtljJC’F c-srtigjj 5f*(ftl5 

I 5F^?F'®fei C^tlSCJT^ 

^C3 

5fl5ic5i?r ?!f5l 

-r®t^ ^tc*r 

Jitceifl mnj’^ i^raFtWl C«fti8Jf 

wi >rts!CJiif c»r? c*!fcf I c?i:?« 

c«fti3*r snrc^ i 

«r<(t5r ^nt*rt5f '« *tf?5t9i¥ ^ct? csftlBsr- 
C2tti5jf, 3T^:^t«f’F C<Sftf5?, 
c«ftl3*(-4*iJ( f¥, 
c4ti5^, 
nt^ic^r c^ 

«tc^'8 C4tl5iT, c^ «lfi[ C?C^5 ¥titrJlt}8 

^tc^« c«rtt8=f I 

vtsntct^ eta cntc»i? c^ ^ 

I ui^ 

c^, 4t< ^tafl 

c«rti8ir c^t^ «rlf^w 

Ufir I jftH w ^Jtfifwi ^itf^®— 

«Trrto?( i 

'^TTf*ic!!i ^jtfn«'«f»i Cl ft5"r^ ^’iwi 


»lt?tCIJ f^cari??! »IWJ '»[t^^ C«ftl85? 

m c*f*r fetl® I 

^»»» 4^(91 

W« ^fB '»rrtR:Ji1 «fitf^c®fl c^t^f ’Tt«rar 
^c^ir ui^j «irtfHCJii 'sirtPrc®?! 

(COOH) ^f r*fiJ 

«rjtfHC5ii (MHg) <sfj*f?i—-flf wm 
«cnnjBtl® sNi I ^■'5^- 

‘9f^ 'sfjtRc^i «fjtPr® c*r*fj&fl® fjfcj 
^C'? C^*fjBr^® 5fC'? 'SCJ I 
cn^fjBt^® >^r*W9i c«rtf5ii 
I ac^ sjsica ^ra curtail n^lw?! *iw 
c^tiB^r ^jt*ft?i^l c’ftaFl =i?l 

I c^rtfBsf 
I 

C¥tCJ|5 *lC«fJ 'aitC5 C^sr^ ^1 

I »[ttc^tSirafWiI 
*it«(T c^ wtf^« '^t^«‘i '«rlcf» ■'St5 »rc«fj 
^a^pafSi lf^?f »fa *r^ft< Itc^l 

^C9I^|^ ?CI ^ ^911 

»<C'9tSftwf^*|f C?liBf%§9^tij (Endoplasmic 
reticulum)! f^Hl*!9 JfWI 

Cnt9ltft« ^tJfl *<ftt«F I 'ilt'fil i*' 

—^4* '»ITU^»! (A) I i A 

■ I <iil »rt®Ti- 

*“•» » 

'Op!?! na¥?1 »»'• Itc^ ^ft^c^tpf^- 

tjF^ ^ I «Ft91l¥I Wtsil- 

'OplCf att (Ribosome) I 






c^tiS^T 5f^i?wc*rs 
T[t5( ’ll I C«rtfSsT ^tfl. 

'fl’T. 'il. C’T «rrci|, C^T ’T^CW 

5f«p[ir «Tt?:«E I flt^csitcjrtw 
m. c«rtf5sr %\s 
Vi I c«ttlBjr w 

^itf^c^il 'oritfn®^f»ic^ 

•if^mj&tl® '8(t^'5i fsffeOF«- 

till «lt9. 

tflST. tii-c® «ltC?E fn^flJT'« 

c«r%?i 5itlc5f:Br=f-^l5^ i 
’^\«ft5japf*l? •TtifN 

C«fti5s{ '9 (Enzyme) 
f®. til. ^ta facna a^nt^appja^ <raa ai 
Genetic information ^T^ta ’fllcItStt^fW 
c^rrfesf jf^wf^n’Pta^ ’rra i 
*i«(Tf^^ tAsr. til. ^-aiS sFca ^ta 

•ifanp’F faiia ^sita. tii^. <$. ^lusracni 
tal c-rcat®* '^rta. ta^. tii-g ^^r^tgi ^■\^ ^jBg[ 
’T'Maatft "sita. taa- t!i. i «rta. 

tiisT. tii-c^ Ifp a^ii V » ^ta*i f®. tii^. til. 
cac’v tiiaii >itwr«’F Itcsa «(tafta fara 
a?arta ^iiintca tiiitra flt>ifg 

^jtfat’Ti «nrtf5r® I a^aata i 

»r^^t?atft'«ita. ti|!T. ta. ijata *ra 
tiii^tatarfa^ cai3f%§9itca tacjf fafai^ v 
at|catc»rtait»! '^ta. ta^. ta-a w i atliai- 
c^itcaa ^ta. taa. ta. « >f^at*ratCf '»ita. 
tii5t. ta. facsf >Tf^a ^t^. ^^. ta, ^«fa ^ta 
'«C4tti8a ^T^catarna wtm fsia v i 

c4tlBa ’i^taiarta mw sT^atTarCt «rra. 
4ia. ta ai »rtjaf^5F ItP ta^j5 atar 
fan ^^fa aa, na na’f^® 
f«a|B ftS^'sIt^c^a atal ^^fa i ata tana 
ani^ ai Triplet i c«ft}ga «irffaiai 


^jtfa®'®f»!i:’F *fa *fa »rtartata. 

ca ^z%^ «itcf, ^ta jtwi 
aifl 'jat[c»T ^f?l5 faf^ 

'BTJt^Cal ^tl%C®a mw ff^lS Triplet 
'srtcw I '«rjtf®faa (ta ), srtlcltfaa 

( ^). tjatlaa () 's ISatfa^ (1^ )— 
tal 5tal5 S^ftattaa >raan ca c^ta taa^fSa 
«r®ca ’f1^5 fa^&altl® I sff 3W, ta| 
5tal 'aa'caa aiaata ’^ca f®a 

^afca 3ifta ai^t^aa a^a i 
h®tfa^ C3f. tals. atatl 'a taa- 
fataaaff «t^a antaatCl "sita. taa. ta-a 
fifff^a fa<a a^caa i ^tai c?at»ia 
ca, taa»l5 >r^cafa® nf^fafeflpaltl® ( a^ 
«(<K f®alB l^faf^fsiaf aafa®) 

c*f*r.|tl® >5^c9i '9^ f^atlar 'sijtwfaa 
^rtfacai 'aiitPr®i5 afaata Its fintca 

’Fta? a^ca I c®afa 'Sftlcatf^^faa 
«fjtfacai «tJtfa®tB af-tsf? aFaata |tp ^ 
|^faf®fei^ 'sijtfa® '« ^Jt^faf*!^ 
fan ^®fa i i»«»a atc»i ^awt^^ 
c**rata carta’s;®* arta^aaH fan ’fcaaai 
^n cafacac^a ca. ^Jtfacai "airffacsa 

®FC 3 r faf®a aifl- fafe&ata caca^ far«i 
5tn® afaata atfia faaar^ta aiaa 
’Fan I c«fti5a a^csiana naif® a^tf^tcaa 
cnt^ta fan tfn® =ftcar l^ftf^a fa&- 
f^«ltl®nl c«rtlBa »ranana taaFat® ir? 
flwa ata afai i taana ^aaifPrc^si 
«itae a^a tsnia ^ai ®ftfanna I 
a® ^ata^ faa ai Doublet t^^ jm® 
a^caa atfaa nfsia ^ta aw artat can i 
|lfiif®fiiaf '«ijtPT®faCfa fafe%«lf|®« ca 
c«tti5a a^wan a‘a«tt. n faan acafe «rata 
tQ ^t®ai can I ^ataaaaant aai 



*ftc?r—iH. fjf. <i|!r. <« i «iitf5fwi ^tPrr®? 

*c4tf^i!r, fVc!it^;i, ’it^itsr <ii^{B« »fw^ «f«taf^w 

<Jf^i:«r l -eit^ ’TCT^ 51 I (Degeneracy) i^f 

<<^|5 nf»l-<il *rt'«91 C’fCi^, «|5 «. '« I. I 

^Itfj8f«lt?f Cell free system C'^t{B<f -£r«l*J *|^tn «»Tt(*lM1 

^Jttol ^jtf^®{5 I ^'851 I 



f6af 


f5fc-t5r Mittal '«ijtf5n:®5 ’tct 
^ tif* 4sf. <4-a >r^nt»r »rt«f5r 1 

'ill •f^c^iV'T c^ c^'Nl ^t5 a, ail^a 4. f5, Pf-a 

^ fe*fM5fl (Base) ?F7?i ('«ritfk*ftPrsr ltl>v*r 'A’fIS 

I «ratar^f c^l5 ^fhr *1^^ ^Ftw 

^ta. 4*1. <fl“f ItF fla '^itflni '8 ^<(“tf^ «rwt5T ^jttoi 

c^ c^rtlSsf «rirflRr ^af k>i, ^Prrsa ’T"^» ?? i 
«rt? ^ ^tc!f ’fc’i ^ afta^ wTf^wtf^jr 






^^1 CTft^ '***' ^ 

«fl.f8.f5r.+«ijtf5(t^«iJtt5r®+9rt?^^ <^^c»i3r c^, c^»i >rt^ '« 


arta^ (^^. f^. - 'qitf^r^i ^itPr®) 

4 . {S. H- nt^cat^Fni:?^ 5.^ m ^ti 
—«<. f5. pf-a atlcaM ‘^^ata «r<»ti8a 
?t^f%n (OH) ^wa *i:«r 

^it%®a afHf%«i (COOH) ^ri:«ta awj 
«ff«feal ; WZ9\ iii ^{3 spirstw ^^afa aa, 
a»^i awc^ I 

c*r*fj&t^® ‘5^c»! «ijtf»reai ^itPfcsa 
mw ®tac^a ^fcatara 1 c®f«a 

»rcaa*ft^ ajHtafS «ratPf® =aw i 
’ftt?i c®f® fa^ai I5 

^irftcai '8TitPr®C¥ ^ra, na^a 

^ait"fa c*iz^ <iiaa <iiaf wfa^ a^caa 1 
Schweet »rtw fet^cat^a ^utfacai 

^utfaraa a^rtaa^ ®ta^l5 ^a«F a^at® aa'a 
aa ’Tl^taa a?«»cac’F 1 faa® ®ta® aaa aca 
c<2rti5a a^cstacaa firaat^-((3 a^c# <at facaa 
ataata c^attai c-ia n% a®a 1 
cfiftlSa a^wacaa fa®^a n^tca^K^aV 
wtftcai «fjtfac®a at^catfa^fyaf 

«utPfr®a fafa® ^ 1 ^ta. vaa. 

at^cfetsftwca ;?a^^® «aa^ta atc^ 
ata <acaa arf)|® ^ta. •aa. ta. ai 
Soluble RNA ai awa S-RNA aai aa 1 
^Titfacai «iTtfa®caf -sr^a =ai:a aia ‘aiaa 
ata ai Acceptor RNA ^aai 

^Jtfatai ^Jtfa®t^ ^ra ata 

»ataa ^tat®aaata\ ^ta. <aa. 4. ^aai 
Transfer RNA aai m I art 
^jprtca atai a®a ata^a ^ai 
faf^ aaiaa ^ta. 'aa* •a- 


^rrtfacai 'ajtfa® ai^ catatcali’ta 

afi^ 'aca^fa '^ta. aa. a. 

^tcf I aatca ajtfacai 'aitfaisa at^aa\ 
wtacaa ^ta a^l5 'Siaa aai ata ca^ai 
aa^ta 1 ^ ®fta^ 's^atai ^fatai 

«otfa®c^ *T^ a^ia aai® aaai—^t^aCl 
«ijtfacai «iJtPrt®a a:® ^*1^^ 

^a. <aa. ta-a a®a ataa aFca 1 ^aaitfac®ai 

aca afcaa—^taa-sfa 'ata^ acat® 

«af{B ’ajtfacai ^jtPjc®a aFt^®tfa®ta 
sfjsr ^aai ‘a®lB artai^a *a^lB ^jtfaial 
«nttac®a arr •a^aa •aa. ^a. ‘aa. ^a-a 
ac® a^jata al 5 ca caata a'a®i 'att® 1 
ff^lS aitfacai ajtPpsc® al^a ®i:a 
c®taata ar® ^ ®taaa •aa- ata- ^aa. 
4 -a aca areata aetata at® a^afa 
isrtat^a «rtataa, fe^^a cat® ®ta a"t‘l’ 
«itfaata at^« a®a aa fa 1 ^fef2F«^t^t®a 
c®t 5 ( a^ilBa atf aitfatai aitPrt®a 
a®a ataa atat ca aat® atai afaa atai 
a® I aitfatai aitfa®^ 'aa. ata. •aa. 
«i-a at^cata "f#ata a^taa a' aaai «' 
a^t-ta at^sfaf*! ataa at® a^catf®® 
ap®i «' a^taa aaa^ ^ ata atac® 
a® cataa ®iaa i 

€rf®l 5 aitfatai aitPi® «fr^ 
T®® aaiaa «aa. ata. 'fla. ‘fl-a at® a^tat^® 
®ata aa aitf^atPta atat®a?®^ a aH- 
®at ata® atatai ®ta caftta atta 1 

ata®(<a.aa. fa-aitfatai aitPr®) 
+aa- ata. aa. a a* aa. ata. aa. a— 
aitfatai ^ra® - 1 - ®taf + 



*RCIN *1 «*« 


c4fl5!T >r^rsi^c‘r« <rt*r i 
•ftc*r? ft3fl5 5c®i iit^c^fc*Ttc*i 

IfCPfl (Ribosomal template) I 

^itfsiwi « «q>r. «rt 5 . < 4 ^. 4 -?r 

^»icsr?ft5 ?tlCTrC»ltCTf |fC5 

•4^ I »4^ «r^c*r f^. (5. Pr-i ( m]~ 
cJTfPiH ^* 1 " 

JT"»H <4^18 ) ^^(5 ^tSf 'aftC5E I 

csrtlSsr c*fnj 8 t^® 'SfitPfc^i 

^Pr®—^tir. ‘ 4 JT. ' 4 . ^sicst?f 


•TJtRwi ^rfPis^fSj f^csfwr ’fftw 
c^rtiSsT vtcar «TNf^CfN 
^C5w f&c^^r >Tt?tar c«rtj8sr »T\wr^t*f?r *f^r^ 
»T?C^ 4^18 tftsntf «it^1 I. 
>3«)« jftcji '«fr&»TC5i?r c«rtl8ii 

f^l^l 

c«rf 5 rc^:^ i c«ftl 8 :^?r •fyc^in 

4^18 <4^18 'aUtRcsfl 'B(jtf5rc®4 

<4’f| 8'aijtfjicsn ^t^- 

’TC4r 'aTJtr»TC®iI «TJtf4PII 



fiiaf 

c«ttfSj| »T^i«5r*i 


* 

^itPit^n '>(itPr®r^ cn*rj 8 tl® 
f^. | 8 . f ^-9 H*R{*rr^f®c^ 
w Jii I ff *r4if®c® f^. IB. f^- 
w ^1 wt^n » 4 «r 5 r« ^ i 

fjpwi^ i 4 ? »i*it 4 t=r nw^*fw ^c’T i 

ltC 5 W 4 t*r ^1 

*r 4 *ni 

^tPr® « 4 n. ‘ 4 =f- ‘ 4 . f 4 r?rtr 


fift«f 8 c’t^r.^t^® ‘ 5 ^»i 

'aut^c;^1 «atf»l® '45?. »4. 

‘4*r. ^t4. <45?. »4. is 55? i^n 

wsmiBa <4>r. '«rra. ^Jf. *4. ’ftai 
^®at^ ^Jtr*ii 5 ii «?jt^® ' 4 >i '«?ta. ' 4 sr. 
<4. cn*tj8t^® staif^^awa 

‘^a'a'8^ (Immediate precursor) 
W\ ^ I 










4«8 


^ I W ^tfjf®—‘4^. 4*1. ^tCl I 

iS}' 4- ^'BlJtfJIt^n ^jtf*T®—4*T. 4*f. 4fCW^ '2ff®’ltCi 4^15 

oi* -♦ '4tW. 43T. 4-C^ *(C^ it'K® •ftW I 

^ «iytf*lC*l1 I 

—4’r. ^t9. 4*1. 4*+4^. '4t?l. 4fl *ft55 

itm a 5 *ffi[*it*r to I 4t ?(totc*itc*i? 



c«ftlB*y 4rH. 4 *t. 4-? i 


^ I ^ ^jttoi «iTtfn®—<r ^jttoi 
«jytpf®—4*T- ^t?r. 4*f. 4*+n «IJttol 
^JtPl®—4’!. 4*f. 4'® -► 

T ^tP[t*n «ritf»i®“<t ^Jtf*[i=ri 

n «ijtf*n[*»i ^Pr®—4»r. '*?t?r. 

4*1. 4’*+4’r. to.4*(. 4* 

»l 4*1 

c«rtl5*T *r^wtf ?f nt^c^tPrtiw *ir® 

to- 4*T. 4. C*f 


c«t^-to»r ® 3 i to«r? 

ftl? 45*tt® (Sedimentation cons¬ 
tant ratio) I Constant 

4 t»i 5 l c*yi»S f¥^ ’ff® 

-CWtPMWI-- 

Sedimentation Constant- 

Sedimentation Velocity 
Centrifugal Field 

4’?^ ^ 4?{*rto *»t*n ^ Sye4berg 




unit (S) to I «• 4»r, «• (fl’T, 1* ’rc«p 45T. (il-? ^ 

4*T“‘^^itRr I C4tl5sr to 'ftiv i 

f.zw «• « «• ’fl’T *rt5f- '"it?r. ^^tc’Tt^ 

^!5^ 3T>^|^ —1 • 4»! I (Ergosomcs) 11 (Polysomes) I 

«• 41 C’Rf 4lf5 to. 41. 4. 4’FIW 

Active site, Clltci 41* «rt?t. 41. ^Cllfl»^ '®tl ICf'S 

4. '4jtf*n:ii tofi® ^icstulS 4pr "iti iti—cit? 5ci 
IN I fifi^ 4if|5 toifs^ it^cii- I flltcitciti '« 

Cltl 4 ^ It® ll'? C®tCl I ^tl. 41. 4-1 llisj5 CltHl Itci I 

itokiltii «• 41 itiWi^c® c«rtl5i i^wi*i i"*lc# citlJti® 

cii ciii cic^ 5C1, -All i^rti 4^ «fWl 111 i iNi ®tiiti ®csf 

'irtfini «ft^l5 1^ 'ijtficil toPi® ^1*1^1 ici "itci, c^ii Cl f®. 41. 4-1 

cic^ apii: ^1 Id 111 I it^citcitcii icij ii ici® '^c^l ici Itc?, ci’«Pi c^N 
ficll cll^fetl® ’tflrfl l^licil Tftci f^fC®^ IJlltl lie® ItCl 11 I l®'®Pl 
IMtlltl^ "Ifl. 41 . 4. ®tl ICl® fici l^ltlltH' 'itl 41. 4-1 *riltl» Cltl CHl 
Itl I Cl^ ICl® ^S^ltCl toficn ®®'®flCl^ fl^^Fltl ClCl ICf® NfCl 
'ITtfl® 41. 'itl. 41. 4. Iicst®t5 CllJ^t^® C'SftlSl ^®N llltl ^ClfCH Ittol* 

licii itc® cici Itl I toti icii ?ft®ci ititi I c4ti3i i^cstil ci^ 

Id® '1®^ IIC^H 4Cl CllJ>tl® 41^ C4ti?l l^CKlC'fl ^11 ^c^tcil fl 

■JUICI 1^^®1 ICl I 4i|5 IMtlltl^ It® ? 411 H^fl lltltci 41^ fl§&l 
®tl. 41. 4 . 4ClltCl Cll IClllS Iticil- ®Jt^® l^C?tlC*l IC^Cll ^f'ltl flCl ®C11 

citci ®ti «Sf Id® fi;c-tci fito r?ci ICII'TI 1C«11 ®t-ri iii iti to ®to® 

Itl I 1®®S 11 ClCl 'itfels it^CltCltCll 411 fiwtltl lltltl ICl I 





^t3ifc?9 c^w‘fli 
’’(<15 aF*in: R«i:^ 

b'S cftls few OTf I 

ftH '« ^tr^ia ^af®9 ^c<ii 

c^t5i« c*rii^ 

fC5 I >i«I»Tt?lC‘l «f5f- 

’Tt«jt?t‘i3 ‘ill n<^ ^Jif© ^1 

ntw I 

3T^J^t?l 'Bt^Itf^ J(t5C3l?l 5[*lt3r 

-stcbIi '« c?-r-f^c?c"f« c^Ki- 

c’ltcnii c<fc^ I ‘2r«(*i ^1 

c^Mtc^trn^j fl*! n?5CBr, nz^ 

n^Btf^ til^^ ^*11: ^f^^tCST— 

wK’TH IfajJi ^BJicif?f jfcf >ft«r 

^t»ii c*itl« nt#t 

'« I 

fC9\i I 

mt ’m ' 8 ft’Fm«r 

^'s^tij 45F 

orc"(^ ’Bi^tt^? ^sr c?n c^iw 

^?ltf ‘il^^ Cmil 

CTCH mU\ 41 5?tfi%^ 

‘ii’f cifiiij wt=in"^? c^cn «t»it?r 

•It® 4^^ *ltS|5l“^91Jtl*|fl ltwc« 

cnttln ^r«fw 


4 «r!T Jit?^ ^t?i !l 1 CHl^ 

«ff «itiit® 51:511 

f«i^tl g’ntc'Q «it*(tw?i 4l « 
4^iB ^f9l?«|t?l '•itClJ 4^1^ 

4 t 3 f?f<. ^t^t'Q 4 | ?^*r 'B| 5 |^<ri ®r?i«. 

'aiWC'lil 4^51 4| ®H Wfl 
^fl'9 4| 'slt^^t'QIII, =l»r-5|?t, 

n^® '« 51 ^ ^rr^ii 

4^s|« '4>|"t^l 
«rCB^1 4^Sf« 5CS|C^ 

«fc^ I 4| r^®tc^ ^wif, 4? 

cn^tc^r BSItff f^’SfSIff^?! ^1 

^wrlc^r ^^®tfjf^’t*i 51®® 

jicbIi 

i® ^^ra?r ' 4551 ^ 1:51 '•i^-wtl 5i^« 
c^ 55fii ffll fin® 

fin flut^iltn nc=^^*ftfl ^cn C5r wH- 

®tQt:?i5 «n:^^ ifli 5itf|® I jfiif, 

^tn « «rf® ^ ^5rri^ij ift^ifi 

4n^ ^•'* 3i:®t*i'8i»i 

^®®ln si’f®‘^ai ^ §*14? f?*f, ®t« 
f?5rf?f 4n^ 51®^ I cn 

(Fundamental particles) nt® C5|i:f® 
"*(^® ?f, C5r®^? 4fr® fl<» ^91 ?:«? 49 ^ 
*it® c5r. fl. 9wtw nt9*itifl^ 

c?aft:n9 ?wj cn 4f®^9l ??, 

•tffn'i-fl^tapj 4n»i 1 n® 

fin 9159 ^9iitfl:®9i ni?ti n?:® ^ 



ai 


9p{ TOinsT, ^tw »rt^^ ^ 

f^rt? >rr«fr=i5 ^f«p® 

nt«it Thr I c^ ^rs'a 

-i^ <2ratn 

f«Rf nzmn 

^1 f^9T sfl I « ^tRC'Sflfl 

fecwrs 

nf^* fk»t I 

f^«tarw?j ^pc9i -tf%« 

51 1 ^Ntc«rJi c*rc-r c*«ftr5?rt*i 

«fg? *rt'«5i 

ri^!5fWf c^ara spiil 5C?cf I 

ffl C^t^lfl C^, «il^ 

jf^^tTf "tfe c^^9l>ltaj 'sfsjR^^^ 

»(f^ «Fcg 

^1 

^31 ?ifl ^f^5r ’T"^? 

»rf«!5 iJiR’rt's ftwitif®?! 
^:«r »rc«f u^z^. i >»««* »rtc9i 5tf5?i 

% 8av* fji^^sf fft«it«iit^ '8rt'6fta I 
>»«9« 5ltC9l C^t'? 5C^ff«! 
c^t^'6 ^1 f^^si «rf^ 

c^ ^9!f^9Ji CTO 

5C»ii ar»iil^ I f^wrsfpr 

^•* lilJI. fw. * 1 ^ I •sfJl’i 

ftPu^r f^c»itfTt«i^ 

«tcn 5 « 5 il^fl Wf?*lt 1 ^I»Tl ^ 

C^C»Rf C5CW ^ 

'^rtgf^f 3T'»(if ^c»i'« m I 

^oic^i c’jHnfa' v->xi*’‘' 

fVt»it'e5tfe ) ^tc«f »ifftc^ *ftflc»i 

■ftiwi 5^11 ^t*rt®^: 

i%U «(^J¥ ^?(f^»tl 


^cf ^flt« ^^k^ ’?j 5 ’itc*f'f I 

f5«t«srejr "TI^j 

’rt5tC5T Fffil^^Sl 

^ « ^?r^»l"^< «lJ^^tf (Unit form) 

^rnfr c^^ i *rf^ 

=r5 m nfl>itc*i 

^i(|« ijff f 

f^?F^--ff«s 3fcg ♦(t3*lt'rf^? "Tfe 

^iic« 5W 15^ «mta?5r; 

c^M!i—D. V. C. c^cf f^c®^ >it«fr:*r 
»r5^5t5 ^51 ?! I 'ii’f^rtfsr c*(t^3 
C^ .'®f®«v--ff%*J '2fc?rfafs(, 455i5 
^tc^?r cf^rc^T R^tafw^i ^twi 
c*i^ -f^<r 

arcs ‘fts? '« ’F^fapc&il C^ 'art^ilC'f^ «rc5tar!f, 
^]n ^afsr C5C5 

'afcsi^f C^l*^ I ffS ^1 5t5f^t5*r 

apes ntipjit'rR^ »if^9 
3^J5I?pt5 ’TS^ 

^C’T 5 f 1 c^, fncsi? afC^ 

nta*lt'ff^^ if%'5 C’ffil'Q 
’Tt^NT *ft'9Il ^ I C^, 51^91 c^apfiff 
'Sftlc’Ttc^tn c^^cJi^i f^^tapsr-t^ii c^c’f 
« t^5 ?PCB5, >ft5tc^r f6f%<’lt*ttC3f 

5C?c^ I ^^aiff^c«F?i1 

5tr5 C’fciafcisp ‘*t?"f *fN5’ (Philoso¬ 
pher’s stone), C^ ‘ifef =^15^51 'fl’P'lB 
c>i\f9i^ 'tvfKc^ 'Bfs csi\^^ *r?ti< *rfir- 
^si ^tf I 

'5rr>i?l aptfiT, «ftt»!l '6 apc»i^ 

nt^tC’PT C^Z^ 

f^capC’fJl ^5si«ftat*l^ ^c^tap^l n^?1 
apt^if <rts «rs® 55?ic« ’r^*t, ff« aft^- 
a?nc® C>ffel 5111 CPltnts 
C^sf^ «lf«il ^fflCW 'fl<t5| apis*! 



wtiT'imwtn 


C 9 tn Pt< 9 . ^ ^ i 

c^arfe? 

?c»i 4=^!^ 

^<ts» 

^91 

9tC91 9W9fH¥IT9 

C’9?3ft^9 979^1 «|tcnt ?tfC15l 

dtc^ <rt^ 

^99ti 9J9T5fa 5C»ltf I C«ftf5jf-«r9tJT 
’T^^c?9 ^^tjsr ^nntn*t 

aft5t«f I 5f«9't«l9 9fC^ 

JftJfl 4*91 ^C9Cf 

^t9I2ft*l C9 >19 nt99l1 n^ 

9C9J 9C9R, 99t9<r 

f9<9 9'91 »f«9 ^'e?t9 -r9l9 9N9t9 

9acfl 9tlB9 9t'5t9t9 

^95Stf9^ *l9if^ f9-r 9^19 
J?C9C^I ’if^fl f9W9*l ^19 
«ft9l 9t9, Cft5( n»rn<a '«9«t9 

49^ "oista ’jai 9?t9 ^^9 arftt^ 

fe<9 9*91 9t9 I ^ti|t^ (Genctical) 

n^^-fHl^9't9 9T91 (iJ99 <^99 9*t«f ^««nt99 
f 91 >1«9 W. 91 '«l9^t9'« fil® 

fca 49^ can^ f»i9 *ft9t9i »t9 

CfCi^ 4»ftC99 w « ap99f9^ 

C»lt9»l^9jt9 9tnitC9« 9J9^t9 f9-t 
91IC9 5t9-4t9tC99 91^9 >1^199 9C9Cf. 
fF« 49t9 fft9 »[t9tl9F 9MCW 
?»19 C9I^C9 I ^t9tC99 CifCn >« 9^9 
9t9Wr59 ^99 i^’991 «• 9f9^ 

fC9Cf ( ^aSI-Sb—19 f9f»|99 ^9 ; >>4»— 
H» f9f999 ^9 ), fVl ^nr9p{« C»lt9f- 
999Jt9 mw C9:«r 9t«-fc^9 ^^9 C9C1J 
f9i 9tP^t^, cwtt9i '6 cnU'pi ^fv:^ 


91 9t>rrfl99 fe*fC9t^ 9F99t9 05^14 
9CTlf 49^ 99^f9C^ Wnrat9^C9 4t99f9 
^9Srrf9V C6lt9'ef99t9 C9t I 9tW, 93r '8 
9 t 9 ^ti :99 ^®r 9 f? 9 FC 9 9^99911919 
9t9 ^999 «1 ^99Stf9C9f9 9tf!l9 49^ C9l 
^t9M^ 4r'5J¥ C9tn9 9rt^9 9tCBfrfe 

9199919 9fr?y 4<9^^t9 991 99 I Wf99 
’rt99‘ft9 9':9 C?t*r9 9t9f-9^Tf9 91 ^9l^ 9«9 
9C9C9 49^ «p[9i:«9 4t-t1 991 9t9, 

«t9 C9891 mi^ i 9tJrt9r99 

’rc99*rt9 9t9tC9r 99?tf® 9t9l 49t9 

I C9r-r 'Sj9t9 5i9 99 
9t9'8 cnt9t9-*rft*9C99 «r«t9 C9t9 99 
^ 9C9 919 9C9 99 91, 9t99 9tl99 

91 cfef9^9 '®9 49f«9 mw 49f^9ft« 
C9t9'e 9^9l 4C9t9f9 C9^ I 

9t9t9f99 '« 9tC9tC9f9lc99 99t9^ 

nt99*rt9 9C9 f9"r 99:9 Ii9t9 C9t9 
f9^9l 9t9l9f99 9^58(99 9C9 C’fe 9j[fel9l^f99 
Cnf9f9f99, 9t»tt9t9t9tf®, 9Jt9 

«i1f9f ® 9J9C9 I 4^ 'e99'®f9 99n, 
?9tC9t9l C9lt’f9 f5f9«.9t9 ^C9t9 
^31 9C9 9t9C9 I 'aH9tC99 C9t“r 4^ 

99 '899 491^9 9^91 9lf*r^ 9t9r91 
9^4't99 C9tC’t9 4t5'^t9'8 D. D. T. 
4^f^ "Bllftf® 4r«C99C99 9l9l 

4-tf*l'5 9C9C9I 9?9 '« ’199 91^91 9l«9 
499 f[<9fl99 C^ln T99t9 4l“f1 9tC9 I 
4| 99 C9C9-9II:9 49J9 99 C9, ^9Wt^9F 
9^99*119 «f<9JC99 ^C9’ft\"r^ 9199^91^9 
f9l9t^^ 99 I 99t^tn 9^599 49tC9 
ftCHtl® C^-f'efai C9 4g9 ^<979 
9t9C9, C9^ ’I9t^ 91999149^ 9t9l ®97 
499 C9t^ftW 9799ltl9 

nt-aai 9ft^ I 



>»« ] t«& 


» ff3i*i 

C'ltft’J? C^fC^F VQ 

yfSfJi fe*rircF?f Jit^tnr 

n(5«tc«tl 

^’Fi I ^5 ^sR^ic^ 4?s*j ffar*i 

stfiii ^tt=r «ftcsff sj^ 
»iffi aw '5it^^'6in 
JT^-sr^ 

I ^t^i c^z\ jftw 

'« c^»r 

c^ c^t^rtwfn 

3Tt?tr^j «5[t^ •rt'«fi 
f^CTift*j| <Sr w '« 

f\^%9 a iF^» c»i ^?ni« fe’rarr^w 
^im i[CTi% %^- 

*n8^ ^fi»i I 

fen«sfa ?ipir« 

’TWr^ nfs*it»f^ ^05 ortt^i 
^cw 3Tf^^ *rtV^(frt ijTTcfla 

^rhrfar ^p{] 

snr-sjTta ^9^ <ji^^ 

«rn:nl »it^«ft^ 
cental aWntn^t^l§*r 

’TCT ^tpr« ^ft’Foi n«f*ftw 

’niore nt'en ’ftw wm 


c^»ifet?r « fflot ^*r«irw »rf«rtwT ^- 

9iti%3F >6 «r-rt« *ttf^ f?« 4<rsT 

wii c^f»if«>rw w»!«it5? «itc*rt?- 
«rata« sn. 

srf^fiatow ntflf 5it5it^tw 

«ttC^ I ^^•UtC'SS C’FtH'® 4?f5 
^t»rnt^tc»f cut^si 

(Cardiogram) C^f9lf®*rw ’Tl^tC^J 
C^t^T'S f^C"(^® f5f5F«.*rC^fl ^tC^ 

fsff^nts ^c»i'« cntsii 

^ I 

«ifs^tc5( «r«f«3 mw ^<fjt?- 
’Hitcjr ♦rU’Fi-Pi^t’Fi ^at^, 
ftll « ft’Ftf^^tC?H[ mW'f ’T'W^ 
wz^ I arlSn ki 

^zw ’Fta«rt5il « 

iftRa ^^c"r ^Z 3 »r«[*Ti 

‘fl’^sTTh# 

?5n« I 'flt *ttartrT 

^51 ^ I ^ ftjf 

¥?IT|H afiar ton «rntfl C^TH 
’^caw (Drill) nn I «n:?? 

w nt^ ntnc^i ^iSsf 

«mw cwr ^cs '« nvm*i ^n 
^iTO «fl| >ifn wn ncais 

nyni(tn i n^fH 







"(fv 

C^tJT (Cell) ® I 

c^c® ntc^ I *i?t^ti^t‘?ti:»r?[ f^?t*t' 3 i 

« *!& »!t«lC5T9 ?f c^ C*rNtt^fl 

^S 1 C*lt^t^ •fl’T*! 

' 9 ’li^tS afC^ 

^cn^cki^i 


^®ii? c?<ri ’jt? c^, ’Ti^ThU 

•tftflfl-fsifl’f'hf C^ ^i, 

^551 'fli ’T^fV® nCT^ii-c^ar^^ 
«rf®fet*f—c’T^tisr jf^ir 

nt^! ®t5I ’T>'^t4 ^f^’UC® 

»it^ > 2 rf^it!r'« '^*11 I 




«it«f c^^^ c«fitf®if?! 

c®tft*ltfl (QUASAR) 

Quasi Stellar Radio Source, 

«®t^“<2r®^ I 4iti fH ^t5ft«i 
afsit!! ^if® C'Vtflt’ftHW I 

»i® c?«rtc«ie 'fl?(i 
5nr, ^1 

) ’TCT'S 4Cir? f^»l C5(| I 

I ?i?rgi?f ^bsii ^?-w® 

c»ft»i 5itw, ^<fi! *it5r- 

'sst^ts ^tc® c^®t 5 '® 9 sr 

VJir® *itsr ’• c®t {5 

ijCT iflSF ^?®jt^t« c'lrc? I 

^1*11 «®t3-'21®^ »|">IC# «Tt!l« «l!?- 

Tlf^® 

1^ c^ftCTFfni siwi 

41*1 ’utf, f^'utC'iw 


‘flsna w-f «9 !it*ii orc*t 
5 ?!i 9 ii I (iiii Tfm aFtN 

«rtf n® "i^t^l cT®t«-®r®c^i mt*? 
•rt^ficn*! <flc«ra ^>rrprf 

*rfaf&® ’irlnt^lfcn f^® ^i 
I 'JQ^ ®tf^??tl ’T^tPCI 

!l«pai*r«i»l ^^f^® 3C 295 
(45 l^Wl, «51^ C®S(f^5? ®tft^ 
%s« C'WTtf®’? ) I 45 ^ 

8 *11^*11 «lt^®lt'f-5i|5 ( > Billion 

-1,000,000,000.000) I 

4®fT*l *t<« f5Wt5?l5l C5»T5 C5®t5 '2r«:55 
»niit*r c»rt5ri|3i, ®tc'r5 c5ft*ilBt ’fjt*it4t5 
C®C5 Cftfe *15, «r<t«. 4t?5 ^5t5 5jt^ 4^ 
m «lll9lt’F-5^55 C®C5 5^ *15 I r5'l 
*Ttl»l C5^ m, C^ 45fi5 *1^ C’trv ®rf® 
•tfsurtll C5®t5-®5ir §«.>Itf5® 5[t5 I 

4| >T\5tPr f®5t¥ m 

c»n:»i51 apw ^n5'l8 C5®t5-«r®c55 

TR«tC5 ^515*| ff5tw *ni 



(?rcw, 1 

w ftftof cvn n**ic# »r^cf ^w<rwt»fj 


cm cnn, c^<i'« c^tw-^ 
fn ^t>rcf «ifi«^hP sfwa cit^ 

st5i 4^-4^|g sr^ai c<itt^ I tJiCTfl 

*fW ^T'StW (I5th magnitude) 
C5tfc^n*!snfi 

C^ 5 t»rt? I Ul^frif (at;f 3 

*r^c^ «ptqi 

f^, 5rtc»i sr^si 

i5c»ii, 'Bjtlfijfrt 

cwrtr^flwtsftfl 3C 273 ^tj(^ ui?i5 «®t?r- 
^t!i ^3tc^ f5[«i1‘ii*l 
’HW Jizw *rc«r njtc»iNtca?r 

^^rj-hs »rt?tcaT ^ta 

•af^f m ^«n I snr, 

cntitff TOT ^t^tcar 

a<r^ «ta\^ ^ca cwacai^t. a<t^a 
?t^tc«R casrt'®f^ 9it9f «itc«ita fac^F 
»ica cnif I ®*r»>tcaa ^'^'SRprtca 
sit»i-^*r»fa‘i ( Red shift) «rcatn ^a 
'fla ^1 f^a1a«r ^ca fa® fa’^a ?®ataF 
aca cafWJT I f^c’ra ^?atat ?aa caa»c»ii 
^ ^wtv-a^a I '"ita uia ^fa •ral’i'i 

®ca catan c»r»T c^, 'fljS ’fiM-hat *rtca ai, 
▼taa 4a ajt*r ^tatcaa ffatnraa ajtna 
>r?=r^c*ra« i 

'»rfa« «ft5i8 cftaWcaa 
ta^ ^a'taa i 4caa ataj. ^laceca 

'iaa^“t acal 3C 91 »it»i-^*r»nia ^ 
«fcatn ▼ca oral ca»J, 4a ga? «rta i* 
aataar ^tc»itf-aia i ^ta 4|5 ^rtatcaa ¥tf 
catf «rf® cwcai «tta >,t.,... at^«i caca 
ica |ct» 5c»itil 4^ ^tia—anc® 
cnw «rta 4aF aicaa awi^ aitatcaa farav 

^ta '9 ftart ^ «r>rtft® m cac^ i 

1 


acal 4caa WIT I 3C 273 ataf c^tat- 
’Tfcaa aFai aai at¥ i 4l5 4fa a aft*fw 
^tc»itf-aaia ^ca acan I f%« 4tacf 4® 
fatfi afaatc*! ^tcat^-aftr fafafa« ot 
ca, 4caf 4®IB atataa ?aa*f«Fc*ra atatcail 
caaiafa, afa'Q «i® icaa ca^ta at^tfaafi 
caac® ata aa®fa aa ’yfaa^a fa®*f 
^^l^Fcaa I 4a ataa -4a(8 ^atfaafta «rfa 
4a «r®'»«! 'Bjrwi §«.affa® aca «Ttaca 4^ 
catatata caca i 

caaa c®®, c®aa ^4a 4a^ c®a^ 
^fatata*! a^f® 4a-4afB catatafcaa i 
catatata 4® c®w, 4® caa caNi 
caca? 4t 'fifatiS 'atar Brac®a caat 
faasi^^aa ®tfa® aca ^*ica i ®tt ^fai 
4caa aa 4a a®at? ^fsta aca acacaa 
«ita ®tt faca faaitftaaca a?i^l-ai|iil 
^ta at5ffa®'®ta 'aa ca^ i 

t^caa fasifat ?caa 4a^ ajt»ici»a 
cntita at^ata acacaa, catatatcaa 
ijcaca 4a2rata fac’afacfa 

(Implosion) aca I faaafS 4aJ aai 
aaata i 

«rtaai atfa, ^aai 'aat^ ®taata 
^tc*ra at 4 t aiiat^® i caatca ®taata 
batata ^taat^sfa ^f® ®aaa cacn s^tgfS 
aacai atca^ 4 a^ a\atc®a aca ^15 
•faat*!^ aca ag[a naat^ a®ai 
TOi 4 a ata fafeaa ai af^aa-sf^aii 
4 ®tca gttoc®a at^cgtcafca af^fa® 
gata aca ^®fil ga ®act?faata, «rra gj 5 
®ac^faata ftca ^®ft aca ftfaatai fai 
4f fc*! arf^a^ n*rtc<a f^atn ac^ 4a^ 



4fffl Hfv ^ar ’^f^rsi 

4t «rfaf?ii 'sm^ ^njpr W, 

«iftr^ i ifit^ c^ clears ’srti 

«fl'5tn ’®ta^ti5 aiM (Red giant) «rF« C^»r C^fljl 

w^TI ct^ *f<v I aiarn ^ihrfta 

staffer ^*iaa'*ft^ ^mm ifrf^a ^•r 

• cT^ri ^ I «rta a^farnt cT<n Thr, 

'!f5^ >i^r»=t ?rtraft«f=f -ttw ^ ''**’** ^ ^ 

fafapai cat*? c»f»i—^ 

^w«oi ntmtiR? gffls <,#M ^ ^ ' ■*’ ^ 

<rt«^i ft* ?ftwtc«p. H* dfiRtfin 

*tw, c*ft=i nl ftftrji .,1, ftriptst wtrs^ 

'sft = 15=1 >rn *!%=»« =?»«,;« i r*« ' 

«»ft» f=ira *5,*a £«, ^ 

c**-ift>» flftj<t E»it« <tt*R *^it?=5- i[]ift*4*f;it)t*tiift *t«=i9*mftn<» 

=3(19 1 «n Tt* nTft=i S5fj5tfe *ftts nftn «if=ic® nfori *t 3 *i 'ii« 'nft's 

*N* « =Ilf6=S ?CI5 *t5S «5* I ^,(|j I ^ ^ 

«^®tr=i =i5f5ii CHC >rt<=(fft*i «*n *=14 mtitetift «* 

*>PI c=it>i «rt*F. «* irt»i 
ftn<5i ft«t*\5i =re=r TOT, ;5tj*rt 

=iwf5=i xi*»( fifti ^*1 *wc* Snw, «* ' “rtwR* 

•Wttjiftj 4MWSI lCT55=t-C*t=I>t csw '^’’ 

K-fiK w «n. •««**=, >,fifi 4 ®“P“ "'>”)' 

c«rt^a «ita ^^ita ftwt^ai ara ?Fcaa, <flf*r ^f«*fa 

asta^ ^^ma (iiafn fa*rfa ?ata aFc^i fanrtacaa ¥cn c*ra *f^f «a^j5 »fjt»!t^a 
'sta^tfea «rtfta i^iK cftfe ^a afa^a ar^ aar^ c^t& a^j5 cfwr 

atta; l[c^-aca-at'8ai catena aas ?[ct n^cai ^aa «fla aita^sia^ia 

^ta^tig aita •ac^atca ^ajea atca i c<® ataa ^aa^fa caca arcaaF a?, M aaa 

ffi «i«tca 3Tifa^ aca c»fc»i ^ ^ ^ta «af*f 

att^ aanfa^a c«a--tf^a ^«a aca i n]^ fac^taiaa 

cat% a^*i« 'flai’t astaafta ^"si aca ^ ^ ^ *ffaat1 ^a.’ltfl'® 

ca^^ I 4att ^t^tt«r ataa (White ^ aai alacaa aratar i 

dwarf) ^ataren faata aca i araa"^ fac’ataa ca 'aa «iRRa «aa^ 

^aaf^ai «rta« cncacaa ca, Pra anai,^a i fiFf <aaf^RFcai 4fat^ 





fiHf% cT<n «npTtw I 

»w c<fc^ c^tl8 ^?i 
jy^tsT *nrK wi 
ftc^tscfs 

^sr 4'® ?« c^, ^ 

cnfirci ^•it^-^aflf'e «%?'aft’rc® *rtaw 
5111 ^ ’f*iar '8Tr*jtc?ir 

c5tc<r?r >rrtP( . 

f^’«Ft5i:*r?j 

•rnf ’THif ?rjt9it^^t^ 5h<. 

I tflfn f« c®1 «itaf 

srsfw *fc^ fif I 

?Cir»I ?tS !J1 I f^fJT ^»!C»!5J, 

«rwtarii 45 f! 5 nrr»it^ c^ffsic^? 

^t9 *rtciii ^1 

>1^ firc^ 5*rj»Ttn in, 

^iWPr^ C9^ c^ficf I 

jf^Rs c^?»f 

»i"»^ 

fk?ci5ii ^tf»i 

’rem ^ tfl 5FCflri5f I <* wi ?rwir, 

^rttc^nf w«rnc®^ (^tiim) fV^’n 
c^ wt»! 

w«i f^c’^t?*! ’'it^ cnn? 

^ inrrsi <fl»T^ c^trNtw® 

I «flfli atWf ® f?ci^ a®ji 

gii? ntf»!ti 

’itc^ I a^tfr njt*rr^« «<i?n 

^ to jti? ^swi 41?® 

9ff®c®if c®^ .®i»i ®pr ?r*f i 
to mwn 4c?® to-a*rwn 


®ti®i 4® c®n^ ®i»i I ®»ii ®twj, 

4®i ®f? tote?® to f?w^ ®tc*f ®w 
®R ^®i ®t®, toc»i 4®i «rnto® c5®r-ito 
at®t®, 4®i*r ®t® ®f®®t® ?®to ®® ®i I 
f?i f®at^ to 4^ ®®®t? *ito 
’fw® f® I f®f® ®c»!®, totirra ®’?®a’fr8 
f^N®i «it?tc?® f®®^®^ c^t® ®®^®r»n:^ 
4^ ^5f® ftj®Ft®C®® ?c»il ®f? 4’r® 
c^t?t®tc®® ®c® ®tc^, 

^t®t:?® c®?:®r |c^ *tlto 

®tr«f'-4^i ®c® «tt« ®ii 
f®*5S^ f®1?i' c®t’f «it®tc?® f?t®f icl> 
'Bit^c® I c®t® c?t®{B® to»it® ®^^ 
f®“5®^ ®^?i ®rtC9it® f?c^ ®t® ®tc® I '«it®t® 
f®-6!{^ 'Bitmtc«r®c® ®fc®, ®®® 
^tc?® 4?® ?rf® toat 4®!®' a^®i ®«® ®t® i 
to®f^, 4?|in ®^®t CS] to 4®P? 

^®:® ®® f® I ®t^ to ®i:»i®, 

C5Ft®t®t® '4f®tC?® ®®'®4’tC^® f®«^ 

«i®f®® ®«® ?t®®t® c^t® caritto, 4®fn 
4^t® C®C® C®«®1 ®t® ®1 I ^®®^ 4®® 

4^®1 ^®»l ^a^t® ’F®c® ®c® c®, c?t®t- 
®ft®® ^®f®f®^ c®®f--ito 
f®at^Ni c® f®f®c® ftc^i®, c®^ f«to^ 
m cnci® I 

®tc?t®f, ^f®^ c®c®f ^??®®it® 5tto 

C4ltf^f®atJ?r®1 '4t4'« tow 

®i c®, ctot®t® ?® f?nc«® ^f®®t®^ cto 
®*^?tfa?i ®1 ®®®(®f®l 
®t®®'t® ®®lt. ®1 «if«J®tai I ^c® 4®1 c® 

®?t^tc®® 4^J®i C?C® '4®to 4®f-4?|5 

af® C47tf®®, c® toe® 4®® aftto® 
toN^I 45?®® ®c®w. ®f?« toi 4®® 
41:?®'«i®f®f¥5 c®®r-®to %^® ®*^# 
cft® f®®to ®r5 ®tw® t® I 





3f3T 

^t*ltC>f?f fl^t? QH, 

'»lt‘l?1 fiTtir ^19 '«ltC’f^t9 

^9C'« I ^t9*l 

9CJr 5f9C5C9 559^1 C¥t9t»rtH9 
C9 ^tz^] '5it*i9i c*r9c^ ntfsf, ^i 
C«fJtf^V 9tai1 4lt9 

9^9 9ftr9 91, mm 

lf^9t9J>^ C^t9t»ltC99 f9C9 C^fC^, 

C’f 999 C9 '^t*f9l ^C9 aft9C<5 nt9t9|, 

m CW 99IC9 ? «IPfC^9 «l^9f9. ’Jf99t9 

9C9fisn 4 *i9t9?r 9^9 ^tcn i 
9«1C^ 99 C9, C9^t9t9tC99 »?$ 9C9ff®I ^9'e 
«lt9 t 991991 999 ^tcn; «|sfK »fl| %- 
ai9itC'a9 ^ 9C9f^9 99t9W 999 

^C9I 


Cft9W9»l"9l# 91 f^99l 9CT1, 
^t9 5n 9t9l »rf®!-’9999‘r ^ail f%f 
<41^ ’f'3J 91 f99Tl—9«9 91 W\m, m 9t9t^ 
^r9 C?99t9 C^t9 n9if« «lt8f8 8rtf9f« 
99 f9 I «99 Stipr '21919 f9®IC9 ^99^, 999 
C?91 9t?:9 C9, C9^t9 9J.t®lt9lt 
®t^C9 'BI991 ttt9 9C9 I '5^9 f9iSSt9t- 
C99 '«9?9t9, '81191199 f9^^9^ C^l9 

’fl1®!l9ric^'Q 9f9 ^19 9J1n9 »r9l9 
9C9 C9C9i 99 ( 9lC« ^19 '8^99*1 
^91 9l9), ^19C»1 *199 S119I9 ’8I^^»tC9' 

9"f m 999 I 9?^9l^ ®i1«l-'B(n999 

^Cai9 5T®J^1 9l5ll 9fC9 C99C® 9J»I 8il9lC99 
’*^19 9 ^^IS: 91g9 8lJ’t9'l 599C^ 

9C9I ^95f9C9 9f^ »r^^1 9lt9, 

'«ll9 59 ^ 9^9 »1«J^19 8f9I 91 : 9 , ^1 C9f 
9®1I9 ? 


f9Wt9-9v9T? 


%gc*i« c^k\ 

91'Qt99 ^rt^l®! ^91815^^ if9 C9f®9Jt»I 
r9»|1^-‘4l9 5rt99‘fl9 1999 49^ S9»l *11891 
C’ICf, 91 C9C^ ^-n 991 C9l« *11C9 C9, 
fiC9l?f >9^199 9m»119 9l«r f99Tl 9^91 
91^9-499 ff, C*t9 *1^ fet9f9 
W 9C9 I 

C9f«f]1»l f99l6 >l«tr« <41^ 

^fe9l9 9["*ll# C9 *19 9t8r 9C«f, «t9 
^9^ f9*r9 19991 '4?9lft^ 9C9111 <41^ 
ft99%r® 9»ll 9t9t9-«^99'<S^9 '8 9|t9l- 
41W'a^ f9C«l99ltl9 ^99*1^ 

C9*f'eifJrc« C9lC>(9 4Wt*f C9>?1l 


fill ^wWlaplv c»iir^9 5r^9ji > c«f1I5 
9» w C9C9f > C9llB a. 9fm 9C9J I 

?|3|9 fe*r1C9 '?l9l‘ljl (Infective 

organism : Mycobacterium leprae) ^99 
«i5!^®l9 ^91 W 91 4I'89l9 'ain^f C»l9C9^f99 
mWfZA '^C9¥ ^?lf99l C991 C99 I «4lt 
¥f9l1 *lfl9Fl5J»l^F^9 ^99119 ^*19 C9l4l 
9^if9l 9f9l'8 9«9 99 19 I 
f^l99 9C9 9fl9l 0tVf. Mycobacterium 
laprac ^^9 *t1l9 ^jlTj 9^<9^f9« 

*11l9 I ^91^ 8ll99l9 *19 9l9l 

99119 C899r 19W *l9*l4f1 ^9l <419^ 

9fkn9 8rr5«l9 8lf« 5t nil 



cnwifST—f% \5tc=^ \w^ ^^cstn- 
JT^aRi «rf^nit<f ’I'Jiisi ’F*itc5ii «!i^^ 
f^'stc’r lJ5t3?r mnj >r^ai'*ii‘r?i 
I 

<11^ '8ftf^^t:?iw ^1^1*1 

•A 5f^5T cmzm ’Hit^ C5aft?r«rt? 

f?ic« ’ft^t’rr Ttaif c»i^C3^fac^ «tn 
Prc»l5|^tn wt’f 
:rtll?r ®1 ®t»T ^C5 3ptsic®'« 

»ft^t^ I 

«rf r® >1^C^ 

’[^ap ^ki I 

c^tc’H ’r^'Sttwii '=itJ Tt^'Q 
j^cutiEi ^^nn ’i'sar® ^jm®tt’r 
OKI ^c*?, ^icstn «jf®wtK5 
^Jt*ftw f^. Pp- Pf. Sifts ft^ftfs®i I 
fsss%c® s»|1 ftstf—4KfSf CfCS 
^nft® fsts fts*! CS?, STS 
f»rK»i »r®^®ts fs:»is*i fts orsr® 
flSI ®K ^^®! ®rtsi c»ttf cs, 
ft. Pi. f«f. Sifts ft^ftft®i “t®fsi ^®! 

VK Wt® CSK ’I^ifSl fif®isft fst® 
•ftsrs I 


t«4 

si'teOTT^®. «it»ii 

ft’^ftwtfClS »!t<ftfts ^®ts 

captC^lf *nff*'flS Ol'JCf >* *1?^- 

ftptl 4fiB ftff<.»if S'! ^tnts\ sfs 
stress Sf«. tt5K^^HOTS ft^ ’If*! fK 
5fC® ^Ciisi I Sf S f ssts f ts*lf 

^'5» stc’is 'flfiB ss ’^fs, sK fcsf Sts'*. 
5^tc®s 'flfiB ftfCSS Sf** 'flSKi scs 

CS<5tCEf I 

ft: ntff n?lf ts ’^fs cstf 

cssts fts*l, ’tis « «if®Pi*sts *i;fcss 

sf«. '»itsf ^1 sf i®s s® 1 <*1^ ’it^rss 

ntPr^tc^is ’ttfsfBs cfc® »rf»i 
f «StS ’itS'CSS C’FOS^ n ^Itf WTS ^t«ii 
fsi ft: ^ffs^qii, sfc®s 

JT^^t^rS '5lfttf3 SfKS S'? I 

Sf*5. ’T^'Stf '® ’I^SfC*lS fT^ '8(CSIf 9? 

^I'Sl’is ftstf ^95s ’^I’ftsti’i 

*lt!?s ftK nflf 1 fSI 5C«I I 

^tPlstcss c^il ’^fsfBs fKi ®t«i 

stc*¥ I <4tstf CStf 1 Sts CS, C?! ftCS^ 

^f^cf »lfi^®tcs iSf^S fCStf I fts ^f f 

scfs, ^slB >^ftss ^*rs '8H!St*f5tsfsi fmf i 
iflcss SKI St® ^IB *95s s^s sf«.tf ftfS 
^fsts®ttss S9?SI^Cf I ’>!« *9fS«ftS 

®t®tftf ®tcs 9^1 scSif I 

ft: ^ftff-®s St®, «iiaihBts ’If® 
ft®cs®s cst® PiStSSfSl ®«s fts, ®t 
ft®i-Pr«st^t s^fts st«si, sfi®scst® 
« sf t®s f jtfits Njtft I 







Of ^*f *r^ wn, 
^fFC^fr ^rarfn5t?i'e m I 

Cft«t?r *rWc^'!»® ^if 

«>• lypffl'e c^ '««rofw 4^ « w 

njt*i:*J?r c^’hyhf ipjtv,t 

’it^tt^5t?i firtsf 'flfiB srspr T(tw 

>r?ti:?i »rrnt?*f^tc^ 

^jt»r «• »<’f^ ^15^1 

«• «ii|g fifnr, 

«»i fwr fsfw ijnc^ I 

cf[t®tw «fnrN c^ 

c^. ^ '8 fifc^ c^t»it 


'6 ^ ^1 ^1 Of Wff wrt ^ ^frtofto 

c^W? 

fii^ 

sore^ ‘ii^l5 ofi5t¥ ^ttw 

^»I1 to ^l5 fecaf*! 5tto flftsf? »rto^T 

«F?ii ^1 «rf^ 
«.• ntferss SI® ^t|;?f 5t*f vt 
<fl?l ^91 Sf® OIW 

^nw I 

c^cjf f^rt ’Tt's^l ^ I 

fejtf(Sc«if oit9\tcfl^ to 
^t'SlI ?C®1, ’PW^ 

s^ffosi <rt(9f ®w of^tfj 

I 




’5^¥*T“(^‘r-ftii fw-?rPrv 

^^•11 nfiffi) I or?^4srPf 

nort«it«ati *, m 

®tfl®^l^ sfW 31^911 c?oi^ c^Pf ^ 
?{rf^cw «rf®ii 

c^c® ^t^9it?i ?}»*r-f^B catkffl 
fW®»it« ^toof to tofl 
8ifi®®?i »ft«fr*ffl too* 


?5f*i ^ *ftot8 

^®N »!Pf® ^toci I ^ftortsT nf®tot^ 
ofto 8rtsi?ji =TtfR:*i cn, 

?af*i“ftw n^fti5 wsi 

®to 9WSI ^toi 

4^tto ®or^fB ®^si^® tft* 

^dr*r*rrf®*rt^ ^toi ®toi 



m 


t‘i>ir 










spffw ^ cf c^ vn^lh 

ftw ^»ri ^ ^fji'e "STw 'srtw <n^j& »R^ ft« I 

C®W?r C9f<f1 ^T•^^&1 cifcif 7[^f^ ^l^ ^W—C^s? '^J|^ CT c^ jfwh 

I ^ircsr ^ 1 c^ ^f5r ^tc^, «tir 

»[Cf c^rf’f ffc*i c^ & i 



«, crw? ’^’1 s^Jib-s I ^»r vr^i iflw 05Wt¥ 

I ikii «Tt5 ncfir.irr?r ^ c^t^r 

^n I to «i!j»itw ^u 41C5 ^ 

JR'W P(^ I w ^?i c^tsrrt ^ wr?r ^irmw 

*tw tin to to fill sfl i|j^^ crHv«r^ to 

m I oif^ «if« CT, c^iwmiJi ^ ^{-ftf c^cf w 



««ib' wm«f^nTii [ nm 

I c^i?1 ? c^t^rr^f ^ c^ 1»ic^, 

>j«jf jf,^jti&?i miH \ »r^^jtl^ ^f»inj (TO i 

«(?r, c^tsit^ c»t^ i 

»i^^jil&?r k 'mK <!* ^ ^tw f?cw 8 i 

C^t^5p9lt^ ^V!)^4i8 I 

-It— 


^iwrs^ ^tSf '?SC5»? I C^t5| f^'*Ft9Tt® 

5i1 ^cfl's c«i >ft*(5itf c«tir 

sit’J ^®t5r c’^jar® 

uqftirl C^, ^U 

5i^j^t?r »itf^[^ 5CflC51 

i^9i C»re^^iT 5ltc»f 

"sitf^ ?i^ I 

^y 'Sltf^ C^?l C»f^1 fV, ^9IC^ 

’it?if^ ^ I c«f^ c«r^i <ift»rt3(ir 'sitf^ 

^it^it^i lJC»lff I 

*tc?i «rmR^ ijwfIsT c^?, f%f^ (?f 

f^’?i5^?i I ^itc^r 5<t« si’Fj (?r, 

c^l^ 5t*itc»T ^tc?nr cmaw ’J® fs. 

'85^5^ I 

^^»11, ^>^31f^5I^- 

I ’fc^r ^f?i hW\ to w tff’Jtft® ?2»ili 

m *11 ®t?Jitc*rri» r^si to i . >►«> 



'^tw»r nN^ 5Wt«tcw 

* C^C?ra ^ ^'6 ^C?R I 

^ ^C9!^ ^ ^tw nw »fsiw 

»l"^ 1^ I 'gi^ CTtN ^V\ ^t^SftWt^ 5Hr, 

’^ii^f%?r «jR^n»r^ i 

cbW c’KaR <rrt‘il « 2 ts(tf^^ ?Fj:?isT i ftcst*[c*r?j f^w, ^tc^rhi 

’W^ (Polarisation) '6 ^rjtc»r^ (Diffusion) #til 

I ?npr I*»rf5 c^« 

^^jft5T Tsr I «fgf^T 'e 'sisTtar «rtf^¥tii i 

»Ttfwi?i c»rc'^?? ^?5TitC'«<i Jit«i 
^tutc® I 

WT f55T—c^5T »i*N»rr« I ^mitrs »rP?tw^ 

c*rc5f^C9T5T—isrs'O <(^t^<t I •iT^rl *(<>i'ef«mr^^ 

I «i< (U^? »r*5rtw? «ff% liTctf?! «it5F^«i ^n i ui^ 

^^tc® ^tc»i ^jm c»rt»ftlt&?f «f^ 

«r®lNlt!^ C^f^CWf^l I vil^ »l*?lf5l « -315*1 

5?c®l f®f^ ^^’^*11 c^rs^ I 

5itai CSH s?5?f 51IW 5?^ f^C5t^ ?^tc«F 

5=T aK^ apcsi ’Ft® ft’Fl ®cn5[i 

'5IW? ^vs cif'^c^sn ^cs{^ c®t® 

’tt5t^c5?i cwtFtPT «(t»rc®5i I ^t?rl ®jhitc®^ 

’fti’^51 f^’^tra ^^»rt5 to^r i 

t^fcsr^r c^‘t® fl»r C^^i Encyclopaedia 

Britanica PtC? f®f^ ®t?f ^sf 

C®t^5^ 5W 'ec^Jl I C^ C^C® f%l f%l[ ’ftf^ 

^5<?i »i"»tf%® »rr<(t?i‘i ®CTr ^<at5 

I ^iit ®tw^ ^t^tc® ?tc5 ^ic?f f5«tp« tftf® FRpit^ 5ciff I 

«tf® Vil^ »!t«ft?[‘l ^»!t5t?1 •w ®C?l W^ll^tSTNl 

cap®i »it?i 5tf^ c®f®?i «rt?it5tf5® 

C>tt5Rt5 ®C® *^-315 ^ Wl ®Jt5t^® c®f®® ^®T^ 



«ii^? '®t?j muM ^ra «ir«> ^it?i <itijf5ifn ^sfl 

5vnR I f^®tiflTO»r >rr?i c^f^ t5 i 

»it?r <tt^t5i *m <tw^*ii- 

»lt^ ^Ittjf^fnl^ *n:^ C?’<(C9R m^v 

^t?i 'art'Sfc^? 'it^ src^r cwtl 

fet^ C9IC^!! I ^^C5t a^t?! C5f%?r 

Tr?i^?r I 

c^r®^ >rc^ c?^1 ^i:?[^i c^fi ^ 
im «£i^? ^4 f^f^N nzm ^^^«il- 

’ttOra »*t?t’'ll^tl*t %»IW ^C?R I ii||& ^C9I1 ib«i^ ^^1, 

w ^\n\ «rt5 

^t»wTt«Tt fk^ I ^it:®! ^1:^91 i 

•fRfl^i h®tf^^ «i!^M5I I 

?C99T ^5lftl&^«ft=l (?rr^?tC3Rlf «I«tS[ 3Tt?l'« C9Tf® 

C5f®^ ^z^ iv* ^\^ ^55? I ^fii^si^«i? 

^91 'It? I 5>4 ??»I ^Jt?tt® C®t5l 

CT\f9l^ ?sc?3? I ?'tf^ ??»1 «• ^ «itf^iy^ 

h^f®5F CTt^? f^<fi:«i? ^? I 

®tni? »itfiwj i^z^ii ^ ?t?. c®?^ 

cwm ?c?j ®t«? f®®? f^c? «l?t5 ?9i^ij c»il&« 

^?n?i ’sjait^^tfr hi^Tf®?f CTt^? cJit^ “(^F»rr«^t 

®tc?? I «t?tfl® 

il? C^IH ^ ?[? ^5t? ^VS ^ I 

<11^ ?tcw h^jf®® c^ 

ftft® ^ I c^ ?t?i 9rrt«? >i®t?5ri cw^fcnt 

^tC® ®?t®3l I 

«W «rk’f—«i?t? «t®t? 

♦itw, ®i? f® hs^f®?r <2f?t^ ?nic® w t 





i toh i ^tc^* ^ 

c^c«?i ^<111^ 4ft^ «ii^i»t ’tit9i«tc5rtf^tc?i^ w 
ctW ^ f^»i3( I 'St^nii csti^n Jici(j «it^t«r 

f^5j I c^ai^ ’tJt«T^c5itf’(^<i c*f^1 c^ I 

^ I «(5!T «t:^ 5J911 c^ 

OT 5JC?I—'3t?T C^tsr 

^ I «ilfl ^<1?f f®f% iv®i ®ftc®l ®t5^tcsi1 

’TOiJj I ®t9*rt:*n "Tf^'ft^Tt «^t?(—^tsr ^ 

'Bitcsfl, <tMi, c^f®i<arr^, ^^tf? I 

^rtc®! ^u <sf5C‘i?i n^ ^jt?itc® ^w»t 

■fC5i?i ^ I iHsi »!tc®i ?(C5®r 

c^ ^>f?i osr5«i c^Tc^^i ^t®r ^?r:^ i 

»ftc®T?r ^4!?*t m\^ wt^tc® ®jt^ \ 


"ttf^ipgp^ 


Cff^VQ^^ 


tft! > 


I (♦) C5i»i1?i ^ *tt<’pj f% ? ^R<(l'« '5i^f^«(l f% f 

arwtsrs^ T 


^ I (®) ^'em «f^rrii ? 

(^) irtl&?r ?it®rr9f^T f% f% ? 

ai^ ^ft»r 

i I (®) mm >6 cwprtciiii 05®^ 1 *f^^rti"C®!?rc 5 i?r 

mu f^w 

fnw ^?i 9it&^?r ^^\ ^z^ ^ari (Spin)i 



tn iitii« 

^IKJ TO I ^^Scsiili 

'S' ^t^l <lfil?l1r*l "ff^® C»*tl^*l '« ¥^^5 

*itc?r I ^151^^1 »*ff%® «(ti?*i Ffs I ^^c?i 

"ff^ ^?C5T C^ >*tf^»l***1?t TO^C«r 

55 I 5tc*r^ lca^5§J?«f^ «*ff%* f5f^*l 

5C5 ffl^»rf%'C^ r^FC^ '5itc»f I 5lt^C5 C«fC^ <21^ C^\^ 

“ff^5 »!15TC5J =551 5t5 I 5^11 55 (Stimulated 

emission of radiation) I »rf^5 5C5 ^5W5iC*t 

'6 ^^*15 Hf^S'e C5lMm 5C5 5tl5f ^55TO I C^^si^taf *t55t^5 

CVZlit C^aj'Q vU^ 55M5 f5f55'l 5^^511 I 

C*inl5 '6 C5TO ^^5 5^^ f5f^5«t-2lf^5t5 »5t5tC5r 

«f®V55®fl5 ^59rC^ *rf%s»*(t^ =5t5 I C5TO (MASER) l«5lft 

Microwave Amplification by Stimulated Emission of Radiation~>il5 
I C9I»lt5 (LASER) C5t5ft5 Light Amplification by 

Stimulated Emission of Radiation I sft^capT'SW^ «<* C»!f5. C5t5 
i f^fjf. ^5^ C5l5ft5 I «lTi:wit5 ^5^-ht^J5 f5^t5 ^ 

( i f5f5. ) (4X^0-^ f5f5. )l »lt5t5*I^S C^mC5 ^5 '^5* 

CW|tf^ >6 =5|5t9ltf5^ ^5?r 5J55T5 =551 555 5t5^ I C5^t5 '6 C»|3!t555 ’lt<5J 
oq55t3f 515^5 'S ^t5 TO 55rf*v5*l5 ’tT<5T 5t5^ I 

C«im5 « C5»1t555 '5ltf55t5 ^ ^5l5-^«f5^J5 f5^T5 5f^5 ^f55t5 TO I 
*fl5?5 »I5:6t5 5^ ^f55l, ^t’?l5 C5®t9Jt55»r5 (Thermal Noise) «|t5 I 

4J15® *1*N5t?-C5®W55»15'51?=1t5> ((Signal to noise ratio) 55=^1 5t55®'eTOt'r- 
5555^5 f55}t555® 55»I «lfil5tC‘l 5f5^ 5*51 5l5 I «r5H «l^f55l 5C9I1. 55r«^ 
^5^r-h5ff TO ^55—il5^ 5? f^f%5 ^5?r-h5^ ^5^5 ®1tC5 ^ll I 

C5TO « C»I>1t5 fe^5^ 3!^5t? ^T‘rt5?-<2tWtC55 5stW 5J5^^ 555 <ft55 I 
55 ?5 C555® «lt5»n ^5 »f%5 »lN5t5-«5Wt5 5f5^ 5®55t5 ut555 5I55t5 

551 55 I C^5t555 »!T5t55J «l55»Ttf55 5^155 t5 »rf5»»lTO 555 5t5 
TOt55J ^85 9l9!5ll5Rf»fl 5tl5 ’f’ltCJII 51 n5"55l «1^ 5t5 551 55 I 

i I (5) C555 »I5l>!f5 ^^’lt55515 ^^1^15 »l5f5 55»!l C»fl5 

5Jt5tfl5 (Solar Battery 51 Solar cell) 5j55t5 I CTt5 5Jlfef5*t55 5t55 ^^51^ 
f»ir»i5555 C5TO I f5^55 C5®lt55 fi»t1Wl 5t55 f5? ^f55t55 ^tCTt55 
(4rr5 «fl5 >• »15 f5f®^55| »fl5 *1551^ ^I55l55) I f5!f5l555l5 



3 0ii <<i« 

. ^ 'e CTfflfrsi ^ 

c^»rtc»i c^9Ttw?r c^ni ^ i ^(?rm 

^1 inf n-typci 4^ n-type C^9!tC»l^ 5t^%? A^ 

^t^?i*i cf'O^ ^ I «t?w?r c*ftwi^i «rew a^ fHd 

c^»rtc>r 5F? A^K ^c»r^S5? ?iT^t? wv*! 

’P*’t^ 5?9l1 ^ hole 'G «t?^ fjlfaf^ ^»Tt 

79 p-typc I n-type 9t^f%9 p-type 9^8719 

p-n 9rt-fC^9 (p-n junction) 79 I >^1^ 9r^«fC5f9 n-'af9*C9!9 9tC^ 

^W7$c5i9 'G p-'8i9»t9i^ fwc^ «rtt9f CTtc^nr ^C9[73i9 

I C7TC»f9 '5rr9tsif9f^l. ^C»T7Sc^9 

79 I 51 C9t93( V9 ( 7-« <t99t^9 m ) C«7 ^t9 p-n 7f^*rw 

'«l'ft»lt9 ^95f A^ W»l 'G CTtC^n cartel bflf 5Ft9l ^«r995:^ 

C7t»I 9t9 ^C9T^|pf9 mW 7^ 7C^ « C9:^ 719 C7tC»T9 f7t^ I 

p-n 9rH5T C7C7f C7t7['«f% 9T9 n-^9>t9T9 f7C^ 'G 9l9 

P-W9I9 f7C^ I 9l*rt^7 «lt9t5lf9f^^ 'G C7t«I 9511717 ^t9t;if9m^ 

7«9t9 P-7I9»SI 9Ht7l7 « n-'5l9*^ 7*11717 f779f9^^ 79 7 'G% 

H7C9r 7t9 At' f9S^TV»*lf%«C7 ^l99l 71^7 717157 <1lf9 I At 7l59 
^7f9 77 C7t9 911^1^ I 

97®^ 7l^f7 9t 97 7? 9l^f7 9J97l9 79591, 77 59'^ 

711991 C557 <1lf9 I C9t9 9Jl^lf1 971(159 C7191G C7l9lG ^9*119(19 
C^f5l57l9 9T9Tt9 919^7 79 I C9t9 9Jl&l9^ 9^lf97 9J97t9 79 
'G 97171*19159 (9919 99991579 75911 

C9t9 911^9^ 7l7t« 915^1^5971^7 «1^9l9 9l7l59IG 9(<l59l7 C957 
f9S1I9 ^999 791 919 I 719 ^^7 97f® 7W9—’S(<l59l579 9l7li:9J 9t9l9^7 
«inp9t57 991(77 759 (971^ ^^91?!! 791 I 

^ I (7) ®rt®9l9 77 79 W915957^, 759 «*rf^9ll& 7-97599 7C7 9159 
—7jnit9 'G C«fl9 I 7(^1^ «fW959 ^97: 49 Tff 9f®7 759 9l9 7j99l 079599 
757 ft5*t9 99599 C7l9 ^7f9 79, 9l57 991 79 ^7«l^ (2k)OSpores) I At 
7l57 759 91 ^ 71^9 919J599 959J 99l59 7957 9159, 5975® 45?9 
7rt579l (Flagella) 9t97 t^W 9157 1 ^7«(&9 9l9l^ 09l97; 7te9l 
47719 5957 7l9 47^159 7f759 957 I 59t9 07959 t(79 7 ^ 799-571599 
(Male and female gametes) 9^509 9l99 95^ 7157 47 91?9 71791 77 599 I 



^ I (^) '8l«l>9ICTO fkfm ^ I 

^t*i?ri ^?ir® ^t(l—'« if’?! 

l<tttftc5T »ft<f[?Ti«; ^^^i^ ifTij^r ^Jt^- 

f5if^i»1csi?i « ^1 ^tcf c^W, ^Jt^i^^t^r, siytctfft^tsi i 

‘^itc^ I '8i^t^? ’ft«iri ^t51 c^it^tiy CTtn 

ly? CW51 «rrnj i 

^tcn *t5:5T?i m ^9|^; ^csri ’tiftf i 

tflr^ ^^«rt5yc^ ^»It (Humus) I 


'^wsj^arTsr f« 




Sl^tfw^t f^. |5. 

<r5ica c*rtf^i^ 

‘c»r^r5« ^wt^sT 

4!r. c^^'Ti I 

fSii(«i ^t^tt-r c^M« 

=fiw^ cif<ri 

I t»J =?jt*rt?i8 ^?fc^ 511 

C*1W ^Wf5T, '«^1 ^tiri’i 

nt^i ^c»i 

4t»rr^. w ‘fl’f'lS *r«ft< 

c^t?iti?fli ^1 ^tN?l ntaft 

5it I ^fl5 5iw c^ *r^Nl5 sitT^ 

4C»T ^«¥, «t«f 

c»r^ ^-c?i®ta csii^« ^t«i c^w 
*n*?3Cc^ m ^tc«51 


Of, 5i-tt5itfl5,«r«ft*if« 

f^T?-n^T fec«1f ^tftcf 
^trs? iitu •ffci «®t« 

^wi ‘c*r^?«’4^1^ I 

f »(prl ? 

C'^II’F f^. 

CSfCSf ‘flCnW, Cnt 'St? 

4<tH ^tftr-^?tl sfi:^ c^t»i?t? 

^t:«f I 

TfuT'O*! ^*ri^ 

fiwtcv C*f\:6«5|| « ^‘l* 

•f^isFl 5FWH511 



*«f^tf^ fCTJtf I 

«?t^JT «rN?ii fear *rt^ i 

flt«f<ft^ c^tcnt^l c^c^ wfeta 
c«ff?r^ «r^t“t—c>rtftsi »i'?E|f« 

«f5'a ’fin 4¥|5 

Tf^«i or’D cm wffl «i c«<rc^ 
atn «ft]^--n'hfi I ^t^fB 

stfhii ntits I 

«ft’f c<<cf c«ffa^ ‘fl’F <1^ 

«TK-c«i’vtwrf«t^ >f^Thr 4ff%it*i c^l^i 
aftJftc^sr, «ff^^to?ii cJfWf^N ^ni 
^tc^?r <iiflB «in f«JT 

w ic?!? 

«rt^^’f?i c^tH f^5 If3*:(c^ ^car 
*fr«fi ’?tf Pr I 

*it?imftr“8 '9 iiJtfirsrt^-8 

) nfef? nfcf 
4¥H— 


^«r •’* 

an’fhi 

firt¥ f?f 'jJ^n OT'esi 

c’fC’F ♦ftJtm 
c’ln >fNc^tfl-s 

«ftc5[fa^tfl ’(^if'MTf^ *utf«5it«-8 
^tc’f ’jf’tff c«<(n ^tail ’fnft’fj 
altars nfa-wi ci? f^i 
^tc*! c^r jf’f’i'jfn? *fH ’PtiBn 6i®f c’fcii 
<<*(<« cn sw*! =?nn i'®* c’FtiB I 
JT^sn ’F«fi ?wif ‘2i:^j3pi5 

«itar« snn, ’it>!tc®5it« 

*rf^c*i<i f^n 

ftwc’f«rf5fi c^f 

31^ C’fC’F 

•ftwc^i ’I’fC’Hf ^fl5'«c»i^ 

ffi ’ijtf^*it5-8-4?r '4’tsf'e ch^ 

^ f^, ^*1? 

2f^H f^5 (?f 

^’itfff^ ’jRffc? ^1 a?tr=Tn fwc'« I 
f^c¥ C5t^ cm c»r star's ^i^^tcn 
0 5t®m I ^N's ’it’r c’r 

5»ic? I «tfl*f?r Wtf^ 

^tni c>TRiT ^tsi C6t<r 

Th^ *rt?fC’r hi, 
m m HtcH I 





88((l«, f^. |5. c?it® 


V89|«» SpS §1^ 


^ I 5W5f c^r^isiN 

(«ft%-ft?Ji ftm’t) 

«I 

CiJtiS 

81 ^*i%ar^K 

c I 

^81^, iH5ft®*n c«isr 


11 ' 9 ^ 

*>^1^ ^irNt>T cut® 

v I ^itf® sap^^'l’ 

48«, ^tB'K «r^5r5ar C9t® 

SI «r5*^ta?'9 

^ af&'S f?fafll 
«ijr« 


•wtww ftn*l K*Mm, «rtPW citv ^ <l¥tft» 4^ f ««M 
C4^, ffSfft^ €|ft^ 



•It^ 




'®t5i '« nt^^f WtiS 

’T^’fJl ^^tc*t?[ I 

r^W3! 4TfSl ^itc^f 

m\ f^W’fsl'e 

c»i<f) i??, ‘®t=f'« ftwN' c’f 
’^tfl '■If Cft^I c’ltt ^ ^tl 

^fk^\ ftwt ’T^wr^i? mi 


«r«t3f5f, J!fj{jft«(t?*i ’T?’?tea? 
jft^taj '« 

^:Jlt«iTi ’’tcaa fta 'data's 

«itaai 'Stc’fa ’it^taj '« ^'ti'sa 

c’fta*! fw 'f(Itaa '« ai«aa JfWI 
4i^ >i)a^£3i -ttafta T^’Itca «tfH 
fat's ^taff I 

41^ jf^aitiSt's ’iNta '|a°\a ^f«a 
ataitair«J Pita^R fcacfa ft^a ^ajtnf 
jftwaRta a?[ I ^ftf c»iaftaa atai 

'aitcf^i 'sfait’ff fiiaatafa ata, wt*tf 
jj^aaia atf^a, ^ait*tf ata*t ati 
«^a ait^atai hwrpifnn i «tkaa wtf« 
fat-ta fat-ia «taaitfaa aja>ii fal fiai51 
jfWtiS ra®tat?atn^ fa^rtatatia 
atataaw a£®» ^tatwa «(h >ft<f 
atatf aw m fatal i 



*t^ 


(Warsaw) ^r^tir ifffjlj? 

aft?Tftc»i3r I *r« 

»lt?t^ 5JCJ| f^'5tf^^t« ^C^fe9l5[ I 

c*rt9i'h:« c»r c?tnii 

I c*ftt»i?ij 

c?-r ^tn *t3F5i i ?i»-r 

'0iitij-*fi cJi^rtw 

ntn^i cntq aFtf^ii ^u\ 

c»itn c*tc® c^t^ 

«W-CJ|C?C??l'« ^ fif?n 5!^i5 

I 

I 3ii ^ *rt5l c?fc]|ir i 

C^jar-C^CI f^Cf 

I ciJf ?nijf « 

I "Sltf 

c’f’i—-c^c^i-CJinjjf?! few 

!n I <n^ >T^jrtc? c*infli 

'ilf’tn «t? 9lt^^ 5F?C^ I 

cft^ ¥?ri:»i I cHcic?? 

fn^FtW «rffe I 'el nc«^l 

f^c^cTii nr? 

^tfli, 'sr’T f% ci(i? cnr^ 

^«ri cn<»tcn -srr^^c^ m 

*Rr? ^ra c??, *^3^ 

« «rnta? I 

^ ^ iw nta^ n^ciiit 
^•iTipr TOfn f5f?r? ??iw ^1 ciU\ 


cn? cn ntT? '8i^j<Jii ?wrf 

cntne cni c?cn ^T«rw 

I ntft c'si w- 

cwt?i I 

csiwrfjf ^fll fes5rr«ntm 
flrn^f I nc? ^1 «tms| tom 

*119 n^ntn i «tl «r‘^^l 

?^i cnm^r ntft n?r«i sit*# 
fsifa\ jjtlt 59imn c?m? ^jr<fj| »«? 

?fl;? wn i ^? «rir? 

'«r<nt^t^j Gilt'S i 

(O 

^(nfn 1 *rc51 f?f^ 
n?i c*tJf ncfc^F, to? ?r?cf nr?^ 
^i? I ®t^?, nt^c^l «fjt^iB«T 
^ ^rsr^n i < 4-5 

nt^ia <«?< nrami cawa 

carte® 'eata-n enc? nt?la at?!- 
naa, ^?t?1 ^ram atata irtgaf?^ 
c*rtat?tfaa ala's c’tn 1 fn®l 

atat®tra aja n^rafn ?ra «rf® atm 
*aaF %jfca cacan s* a^ani *rtatt^ 
lt®tca >•• jfi (®aa?ta ®ta^ a;iifta 
at® «• fet?1 )i ®tl faca nta^ falfaartnca 
^ ?ml *t?t'9aii a? cata « 
csrafima ata^ ^tma at^r® mr? *r?t9ai 
?rai ®ra ®tr® atai «i?(to c?tic»m, 





ntwN fflii TO*! *’> 


^or ^>8 fnrfrotaif qj5l 

5t»i <iic>iH mtls^ •flTgt? I 'Q^rtc^i^ 

«(ftc^ I 3 fH, 

^c»il I '®®it? 'fl^fB cit^ vt^i^i—'»it’i^t^- 

ni* I ’I’si c^r^s?, 

CWtJ, C^It^t^ «rtB, '^f9!tC'S 

ctis, ^tiJi, gfir, btJi5, « f«^|B srt*T I 
CWtnt^ ^J»11 I 'ilC^TC^ 

>rrf wta-i i ^tcw cnNt^, 

?[Cf ft*ptC9l1 
I ’r^ =ftar f^faf ?a, ^csra 
’Tt^Nr «ra5 at'fw i c»rtaacir (Sor- 
bonnc) 4®J? ctc^ C^C^ ^C«¥l 

’?^'5 *r?w c^tJi ^9\c^ ^io 

^ va*!! ^cn-^ra 1 ^9ita, ' 95 ; Jjftar »ittar 
'f^ c»F»ic^ ^fan f^:i5 ?a r at® ^i^l 
*ft^ta »it^raa^c« ^tatca naca *f?i ata 1 
c^»\a aas ^tcs 1 nca fa^ca aca 
5C*i at® ^ta*ta ^ 1 fea ^ra 

fra ¥tita ataal, ®ca < 11 :®^ faMt® 

WII ata^ aaitcaa »Tc«r »Ta na'^a'ta 

I iirso 3Ttc«i ' ■nfKfaaJta 

^wa «faai *rcaa a^a ?ffac® ^fa^ta 

^ac»ia fa®ta "itai ®i:a ■ftc^ra^ a^a 
■rac®a gfec® cac-r c¥ai Ft^ 1 ca^ icaa 
at«ai*^ai, ®ta ®t?l catnt? ^ai 
aasi I aacFa «a*®fa atcna #tta 
^ta Ft*rtcaj atca! a^t«. ^cai*t a^aai 
ai^ af cfBi ^ta a^;f it® at^taj-^t'ata 
can ’rtafili atataj i^iBta fana «»• 

va® I «im ntacat at»T atai F»!ca *tt?t 
niia I ^*r®jtft® aata ica 

ac'paalati ®ca cat-fa’ta^a it^caa'iai 


»Ta 5Taa^ aca atari 1 aaa fent^ im 
•ftat^ia, itai aia al ita ara ^titl 
^a c?a«. fanai ’tafar^wm 
'qt'6^ ^ca fana 1 at#t st^na ca, 

Btii ^tata ^gr nfta itt®a itci c»ft^ 
atii aaci facat-r Pfarfsitt®! wtf 
it®tar JTtafai ar<-jrtitaT caata a^f® 
^Ttci ^ra cac-rl, ®ta fentafa^a ita i«ra^ 
ai c>T &tfl cwcaa! i®ft ®1 c^tcat^a 
faaaa"tc® nc*?ri»ita c»ifaa -ftf*f®-i*itaai 
1® Btii ca't® catacia 1) 1 aftataa 
’Ttatts ^ta nil iac®a at^ cit^? cata 
^sfa ltd. ®aa caf^ata ^tf^ta ica 
fasitcaa aaatca atata ^a\ nairtaa ^tnca 
«rf®^® I catcan t^aita cntatia a ata, ai 
«itaF n^i nta fa^sta^a ®ttnj^ c®ttl» fa I 
’f"ncaa acaj !^acaa ntatc? ni ®at®a 
ca’iataa cal aa i:a-itla 1 ^ta ®ttni 
a?a-isa ^ca^ ^clti, ®^‘atcaa ni fitn 
cataa aca it®i, cni na n?Mi fataa 
attaa ata nacFta cant aaata ita atari 1 
ni ®ac®a «i®ttaa iai—«ft®Ji faa c®i 
"Bitan itlc®i ai 1 ®ta laa® ai ®aa 
l^Bai alc®l, ata ®tn ntacn ca^al il^a 1 
iac®i ®fat® ^®tc«Ft 5 ?i fin ft'n1 
a^a ‘ai cartel fVat®l la, ®ta <a® ata 
ca, ca aas ^atr® atara « ^trnta aatF 
Ita nt^ I ’itata iaa« ntt®a faa ^fta 
^atcl ai I •> ®nta citl ajiat aat^a a® 
iraii \a itasai, ®fan ®ti-iaai ^fata 
cnti, ^ititfaita «it 9 a ®tai atra ai 1 ®ta 
«ata-n’a cata Vf nta*ta fitaa itci ita 
ataca? atat at® %ta ca ®’ 4 i cntati 
41 an ®n Ftntrai ata—aa ntati, atit 
at® Nt'? Ita faitata cacna ^na Ftarni 1 







'?t'® jfi—>it?J ^»ii c«irt^ 

iH C55t«<rts?i c»ic*rs §*rii- 

cnt^lc^s etntct^ i ?ic^i «tc«i 
5 tnrt * 11 ^ *icjf "rft? rii*( i 
c^i Ppf ^\, c=^-r 

ffg^i ■»rc? -fitcflfl fe'itcn 

nii*[ -n« •awi i 

w *f« fncw f 

*|ffl65 ^csil ’;s8 *rtC»!iI «f*i|*I 
f»rc¥~^<r!T'« 51^ n?t«Fi f^t i 

( 's ) 

f^c« c*i, ibo >rfw, 

^fc'rt-ra ^tf5i*fi 

f«!r «fCiI 59|?^ I fn®i- 

^^c«rJT f^tar 

^Tjtwtcn^r 5 |fi '^tf^r- 

ftc«?r *tfier»f'e I '»tl 

wjt^ « 



tnnii ^f\ 


sjtsfl c>ic^% 9 i 5 ri ptn 

to ’Tf’TJ >ir«r 

nfl^to ft»ii I 


(ill ^t?it^ toftw «ritwi 
fncafl-lw^f^f^ffea (Piezo-Electricity)' 

^IS ^«r5 ?C1? «l||«ti:^l 'Stlt^l 
c^coiif «f%"*fr?iJitr*t? «itf^^t« 

5c»n I 'atcna c¥»itw 

CbW^ CflFCa? w 

^cac^sf fnca’a—iiiS totc*i ^at 
faa*f ac®! «rf»irai ^tatf i 

fHcaa « ata’^a 4«*ra ’tfasa =fa- 
nfai^® af ^r^f^a ^aaKi—toa 

cfefaw I Prna ^laitaai ^ac^a— 

fa^NNatsj fa®ta ?c?i (bb-ss) i atfta 
atoa nUa'i *fH ¥ac« aFcaaf afr caat i 
ftiaa ^laitn^F, b« a^ca—at^ca 
utai «•• 55*11 atat ^taf ^caa c-sfliaf. fav 
ajtcaa c^iata^atc^ i «faa nfaea 

a^a a-^ca irl^twi-c^afa^, 
fatafna'^a f^taa aai •ft'? cntaa i 

aa taata afa atw*fata4 at«fi atai^la 
b« aataa a'Pttai ca^Pi^ ^tc^a 
faaa% ca^far's spta f^fa^tataa adt® 
aata ys^cat^a «fta1 ^vn fafaa cn-f 

^acaa I •ffla'tsaai fn^ «r-t^ata ata 
'5^a fentto a'alfa® a^ataa cat a^ai 
^taataCla afacJ?a fa«! aca atfla stcaa 
faa?ca ^tat^a toa i ^afca 4^1® 
afttf,?ta—a^aiito.afTca, §aaca ca?tc« 
alrtfa—sjca «ftat^a atai aa^fa i atala 
nflaa caa ^cai i '«ata-n atata faa ‘flto 
^tac^i ca caa cac^ fataPr^ «itaia 
faataa c'si f fataa cftaat« caca 

aac^a—“atfl c^tata fawta-sfi aar ^aafa 
cata atca aa aii «itata ata^r® to 
•fltai i” aaa'a aarra a^aa, cata at^ aacf a - 


i »r«[—utiftii "jraw 


“c«tNt9 I fVcfl 'Bitsit?r ^5^ Tmm. Jitslii i ^fjiU c»iW^ 'aiif?^ ^*111 

I” ci^ 511?^ cifc^ «iHt« f^sw^r ©t^sfcsai cnci?:^^ i f^gf^Jr ^t^it^tt’T 
I *(rc*r « f<5«fic^a c^tc^isr 1 

^tar I <Fk«i ^dzw^ c^ ^N=^r5j csil 1 > 1 ^ 9 ^ ’ftt»i 

»it^5 »!Jt{8sr nt^tf ’fl ifc? ciJj 1 *ftllc'6 ^wc’lii ^ta a^a «rf«- 
Plcaa'Q ^ I c»rtaawa a^si-^c^l c*f«n 
^ctf^afiiTai 'Sitae ^r-f =?tHl a^^taf^l I 
at^t '3tatia cii^ cvrci 

f^acaa—4^ «tca c^-rc’iata a-'acaa 
^aa I ftcaa's ^tcit^atan i c>aa 
■'Si^fif iir?«, atft fntataa 

faat«[ ?t«i11 *Tatcat? fVg cal i atc^ 

' 8 i<aja cal i gaa f^, aata 'sif^itcaae at? 5 «iT 
call caacaa cacsr^t^tcs ’ll ^at^ia 
^-■'^ca, gfaai-'^tf-ifaa 1 at*r “^c^l- 
jftaf^ 'iiC’Tc^a 'eata*“r cacaf 1 '»iat'i»aa 
^aista acar ^1 facw'^t ^iraattaa ataj 
iTtr^a fafa^ aaia =^tai 1 

( 8 ) 



^t^a^fta ^a* i f^icacaa 

"sita atg «•» ^li afftc^pe cat^^’tta 
^acg ^ca, '®t^t'5i ^i^atcaa aia ^ta? 1 ’itai 
^"^aa ?erca fa^ta-e^ta a^t^tcaa 1 f-rsptg^ 
'9^ faatfaaiteicaa ^^tfa fwl ai, 
g^tcai ^ta« 4af na"1^ 1 gjtC'src^ 
'sca-*-1 'sti atftca^ ^ta'e *tfaara ^yatg 
^c*? I 4facaf ’i^atca «faa ’iita ^fai 
^wa—5p^l Icaa, nca Ifae catcall fa^wfa^ 
^caa I JiaFM, 

431 , gtcaa ’ifae^i i f^*r^atcaa c^iacalftcge 
fawa 44 4tt9fa atfag 1 atal aam I’^tcg 
C 5 \a 4 ac^a ^tagai—g^ra ^a^apta 4 si« 

faaai ^c»ij8ca gwi, 431 ^r^icaa 
at’T“f9ca4 *rral 1 'aij^ 4tt4T vtlai caai 


Icaa ^?t 

^facac-ra ^icar ’ivsrta H«\zf. 1 'siaas 

c“ta 'siafa wa.’la ’T^ 4 tc'$l 5 C»ia i 

fn44gta '5j5{s|f®« fa^cqi i gata figfaa 
^la^ra—gfe atg gf aia 1 

( 4 ) 

’»i jfti:?! atft ^tac^a, g|ata 
faaa cac^ ’tcaaata aa facg ^ca 1 f^cataa 
ac4 -sifceitsai 4ac^a I *ifg4ta 

*rtgi ^^tc«fa—<iiata ^fagaj ^ta ^^acaa 
«rata «iaatcaa fac 4 ^ti 4 «rsic 4 i faca 
cn®! I ‘ 9 « atrsi c«rtc 4 *. awa 

^tfaata 4ac9ia X-af%i at^j'i^f 4tC5a 




wt»i« ftwtn t ^**1 >r<^ 


cnt»rc¥ C'SftR's ^15 *iti^ R?r<- 

«r^t^ C5li ^c?ic([!r «fg?r 

c2f?i?F I 

c<ft»i:^5 ?ift5 ^^5. 

?C»|1 I BtilffC’F I 

^t'5t*|-^?l1 ^twi ^tnC3f C*lt^l fsi?- 
▼»ii:¥'« «iii? f% 5 c*r?i i 

wtt»ii ^Nb? c^*r fnt^fl =ii, 





^t«ftK * 11 ^ 

'®*l «r^H C*!*! I WJ f?Clf ilftf 

«r^tr 5 ^ «*! c^itn c*it^ 

cjti^tin c»iti^t?-'^ti^ii 

wNsf ^siiE I x-isftr ifewi 

*J«iJ *it^^ *it'« ^I5 \c^ '4ic»ii, 

cntf fttn cn^j I 


BitfCSI? *?!& ?C5C1|— 

’qfetii—t^jtr? I 

C^^W»! (Henri 
Becquerel) ®t^CW=f, X-sftf« ’IW 
^tc6i ^«t'5 '5?im 

«ltCl ? ■•'It^l «(t5'3’^ 

^tP—^tBrtcs I ^te c<tt^ 

1 ?*' 

^tn I 5ft5ii c^’tf^i^ 

*fiWi c?<rc9i=i ^ 

;?^T 'BlSif’f '®I^ ftff?*! ^1 

5ft9fif-i?t?1 ffeai^sic^ 

'«lt<ft?l 
I ^t«tc»r 

^ I X- 

51^ I 

«r^T*r '»«» ’itwi =15*1 c’fai 

I t5 ^itnt^ii 

'»isF %tm =i«?i 

^ln I 'fli ’i"^< nc^t 

FfsitC'® §^5^* 

^•531 ^k!f^ Tfs^tfl-c^<Jtw r^im 

FC*! I ^t5 ?C®Hl '5I«fJC^W 
c^c^ C5rf fnw? ^sit? «rtc?i 

C*[f^ST ^«*fF5 

C*fl«lJT I f^Ct^ fVg C^I^tW—^ 

«it>!^t^—fV’fJi I 
ii^-f^Bit^*^ i?i I »T^Pf§ 

«fe!i’FtcBF ««I »fTt«cnc«» 

Electrometer ^1 Electroscope-'fl 
^:»rr«fT--®t«?t^i nftiw 

S|I I '^X ^t«f 6*!C»ll I 

»R c^\f 5 f^ c«(tf ^ 



•rcf —mA •''» 


•rtci ’Tji c>rc*r cwti c?m, cruft's 

fs ^?rtw ^itfr ^ c'tc^'e <fl| »f?im 

f^f^?*l ^Ctf f% !(1 I 'Bft^iS ^tf? *IWJ 

^taf c^rtfimtPf «*! c?«n 

C«r«l I ?W1, 'il«ftW« 

‘al «rstc^^ c«irtftitc^fl ’i^it?!' 

I ^tfw 3ft f3f^3C«|3 

3 isc^—<ilfet 3 5 t^ I sjt'fN 

(ilfel C 3 f®'«-tjtflftl 8 ; 

c'stf^^.l (^^tarsTtC’f? t 53 t*r) i 

tcft Jlt»T *fff^t3 *1? «ft3*lt 3t^9T 
C3, c3f®'«'tftr^R5i5 *raJiti[3 
—c^ *f3*itic^tra!!3, c^r »r3 -t^ 

tat3 I -rf^3 faF3t3 « *f3*ltl3 »T^«tJl 
I 1^13^313 ft C'«ftr38t3 ‘<rttcsi 
C®tf3F3^t3 ^3”^^) tr3 3tC^ ^tC«r3 ^fs^tl 
tfttt t3l 3t:3l *ft^3'eHw3 f*I§%- 
3tC3 Slt^ll «ftr83 >r<.3f? f|911 f3®f C3^f5ft 
C3t^ 3t?f CJI^ *13 fsiC3 nlWl tt3® t3C»5JT I 
5133 «r33 >fCtt3ar3t tq *rtfff9r, ^fec3f33t3 
'9 C3tf33t3 31 3tt:si «ftC3 C^tf@3^1 C?31 
3t3 311 ^feC3f33t?:33 ttt3 f^^l 

f3feft3tt3l '$tt33 *f3^t1 trs «f3t3 
f3i^C33 tl9 ?t»!l I Pitchblende ft Chal- 
Colitc-<<3 3W |feC3f33t3 3C3Cf-«C3 
C^tf53^1 C3!:*f 3C3 fWl 15t3l tC3t C3^ 

I ^tJ33 |feC3f33t3 ’I'fsftf <3C3'« 
C*r "(fe3 nfi3t*l C3t3rtC3l 3t3 31 I «i|^ 
«1tC3 C«tf3F3«1 Hc3f33tt33 CRlt 

tRt C3Sil I 3t3 3t3 *f3^t1 tt3 <ilt? t»1 
♦fttfl 3t31 tt3 C3Ct 4tC33 

35C3 >r3 n3^t3 <flt^ t»ll 

Pitchblcndc-«I ^5^^33113 *rf83t1 f3fis^ 


^^ft3tC33 «ft3 8 3rt I t53t ffelti 
3t3t t3C»!3, Pitchblcnde-J( 'ttH 
3tait3 Ctt3 taft3l 3t 3tfi:f I «3t^3 
3t*Tt3f3t *f3>tt3 C»r 331 *fC^ f31 
C^!Sf%3®1 3f3:3 ^tCt I 

'2r3C3i f»l<n9|3—Pitchblerde-iil 3mf Ctt3 
tSft 3 l C 3 \f^t f 3 ®t 3 \ 3 l ‘ 8 ®f 33 ^t 3 
»ltt3*ft3 f3l fjftrt »r35jt 5tt>I7t3 I 
3tf3®f3‘^ «33'6 C3tr3W3 ^tf3tt3 f3H 
^t3C^ ti:33 f3 I '5tC?3 C^t%33it3 

>ICt *tf333 fl91 31 I f35J«> f3CI 3t*r- 

Ctt^ tC3 3^3 <ilt 3t3 »rtt3 •fttSi 
3tC3—f3®t3l3 33 t3t3 »lt3 fvW 
311 ’air Jftfsi Pitchblende-ins t3t3t3l 
C^iWf53®t3 t31 41tH t33t3 *13 
3t?f3 3C«f tiff 3t3 313111:3 CStt (^3 1 
'3513*13 f*1133 3^ f33 C^C5fe9|3, 5tC3 
•ntCiS 'S,^ 313 51133113 tit tt3C33 I ’®t'33 
*1^313 tts Slllsflt tf^llS Pitchblende 
CiCt «13C3 mt C^tfsps tlf? 3313 >1113 
*11«3l cnsi I ’air 3 t 1C9|^ 3l3l3 ^3*^3 3t^- 
'gf33 t5*l tes f3®1^ '36l3 3t3 f3t8I3 
“*lCeilf33l3” I i3* • 3*1333^ 3?[3 

C3Vrei3f 3t3 ’Itll C*1W3 'Il3l fnsm'Q I 
3I35l3 43 C3r3SlC33 3^—3l3 f3l»l3— 
C3r®3l3 I 

?fB 3^3 C3\f9)t 3t3 'tir^tlESS 333 3131 
f3Cnf 3%3 *l'5C3l I f3rt3 f3«il3\3 383lC3 
^?1l?3 tl3 «133 Ctrl's ^'I^WI I 
^33^ f3^t#3 3I3313 33 ^ I Ctf3^ 

3»IC913, 33 3l^3lfil3 fitf CS^Rt ^'Sft 
t3l 3(t, ^13 C3\9ltf «tl3 ^t t^ 3»1C'5 
313—^1 31 W\ «1t33 tftT »I^Sf3afl3 
3n 31 I 43l3 ^?t3l f3*1CT *1l?t»!31 
ntSlUS 33 333 3f33r 3"3ft 



[ >TW 1 


« fwai 


fent^fsr NtsT- 5i?tT 

’T^»Tfca?f »r^ Ptf^^ri fSik? 
f^c^c?a nc^i^^rtsT c^tsiNc^ sw 

I cv 5?55f ^asifr 

Pitchblende C^fC^ f^^H^T— 
^1 C«1 •Sfg? 5?J!f»Tt«rT ^Jt*rt5 I Pitchblende 
*rt^ fe^f^’i I '5it!?fPIT s?i c*rc«i 

ijpfl C^Nl C«XC^ ? f^c?lil '®<fsf« 

fw? H’fc?! Bftw 

«i«f-»rt?NT 5t«iii 5fc«i *iw I 

’T’Fq^ta 'siHl i ®tnj- 

^?5*n ?cqi I ^Jtc^sfll^t? Pitch¬ 
blende «2f|?i nftsftrt «fPr c*^c^ c'®t?ii I 

c^T^rtc^r wcif cH^tn ^'s 

^t?<ft!ii '»itc^ I ^fij«ftJ(f?i '«i2rt?i- 

'SFlT^rsT, »lC«fT ^?IJ^t5T 'SfSff^l 

«jt^ I c?pfe 

eft’s 1 

»rt?tc?j 'Slllf ’t'5<c*fc^?f 'sitSfC^T 
«i|| Pitchblende-^? 

^?!:“t? *(t^ »f?C? c^htc^l I ^«(TC«I'? 

^spif^ ^C8T? ^hm nc? ?t»Tl- 

^c?11 I ^Z’Sff ?1|3 
^3Ff« nf^arc*!? n? ?"«if^ fiit? f^?i 

c?f®?ttsi? ^af? 5F?c?i5i I 

c*i\«itf a «t^t?|5 % c?f®8tjsi? ^^4 I 

ai?t? >1? ’Tt’irt?? ^C^ll I 

(O 

’ftsi mz^ ’ll®! nc^ c^t^i I 


fsr^iart <iit»n c?f®iitw? f?8f 
5F?c^i *rc? mm sfW^tr^r ’iJitcar, 

I sfi:^? ?k*i ?n»! c»it*rt^i5 

^tr?? c®f% i 

c^rc’F ar^H—»*8 

C5?tC?®J 'Q 

sic«fT ^tn =fr? c*ra?i 1 -^c^c-r 

C-f^? I ^n*!! 

fjjcof? ’in’i'fi ^tf^cificsisr 

^5*1 I *ltft C-t? '8I?ft f^Pl’T fwc^=f 

c«3ffe? f^’st- 

^c? 

I >»*8 jrtc»! 

3it!?i cn^ii Hn? 

'si?Ttnsi1 ?f?C?5T f^’Slf^^lNC? I 

^?1 cm 511, ^t^C? ^fB 
?? ^1311—csT^tc? c?f®'e-'«rjtr^f®iB? 

cai?c?^ft I 4?t? sit^?« 

?C«I1 'il^f?5T C81?c?^ftc^ 

f?ii1 I 

5(c«?s i»»8,cafti^p^rfl f^ini? 

’i?[ts f^^'5' 

*lt*T 55*1 I 

^'Sli 

C5ltC?»I nt?! 

cm c^arfes^t? 

^^1 '« ’if® 

c?fi?t*l C^ftC^F §4>nr®if ^4(1 afJltl 

—c'saffes^t? 

>Ti®t?^5r?r^tr^ «l^M ft*ttc»i5r i 

c^ f^c*f n«*iti5 nf?^tcT5 f!rtf« 



) nr^ •*«—Wf fill nfKA «►« 


^t« fi:*ri I f*!jf9, 

.^^•lTt'9, ¥Jt?t®1 ’rfil Vtw 

5 *ir« »itni»!ii Pfcw « >rt 5 t >r^ iRi 

TT^F JF-Nl ^ '®<tJ 

a[^ ![5 ^1 

c^ c^ ^ ^*itw-r5f nrr>r, xfe 
c9f®Trw?r JT®^ c^ar%ii ^«F 

5»ltfl >rtt»I fifCf® 

Pl<rtfJ»-^WW C^ ^^tcsf-fisRT 

nfiiJitf w*r c^c¥ ui« 

?r»ii, ^ ?ai »ft!r Ari i 

( 1 ) 

4f4f9i ^^JThr 

nt^ 5t*ri *rc^ ^^ist i 

f ^1 ^ar*rh 5 ! 

« • « * 

^tin lEfti *rfw sitwf 
?5rSl I 15tWft»|5T, 

ar^Tr? cnw firwe 

^t*rc¥ c?<r:»i!r ^miii c-rw 
f¥c® 4W5r I irt^-cTfsT "r’R*! 'flfw 

gt»j5r f*f^t?f ^ti5 c^rt^itra i 

5lt»F—c»!’roiHt cifw 
gWH gt® finiJgJT—iFt?hl ^ 

c^sr (flPTCfi 

t»R—f^tira I »r5f¥« f^cn® 

9 «rrw*T f% g:*n, 

fV g:<r ^rfrci ? »rt 5 t »«fsf^ 

’iff fCf ftl, ’Stf Wfl fV ftCf C^Cf ftftf T 
fff ftfttl 

fHcwfsnfwi 'sw f^wt^ ffwf ¥11% 

f1 ftfif ^fCfl citc*i fll f^Wf ft? 

, wftff nr^rff cst fjtff® fcf fi i 


’ftwf f»iwr—ffi ¥tff gjf^—<fff 
ftcw ¥f!l ¥rf fft-l Cft¥, ¥t¥ ¥Cf 
CfC^I fCf I 

¥tt fC*l1 -rtf «Tfff »&•<» rtf 
CfCfF «frtn 51 IC»H ntf^ | 

f^cff nfilft®" ftlfc¥ 
WfjHfti ¥tf ffrtf—rtt *rcf 
¥fCTfl Pmnf^>Tfttl f'yitfW ¥Cf¥ 
ft*i ftcf f H?f fenf ^fta ¥fc«if I 

*rC9 Institute of Radium 2l^fl frti 
—¥ti »rf ¥tf f^fff fTC¥ farci 
Ftfircf rtc»ifr nf ¥t¥ ^f« fi fWf i 
¥tf fCf J f frti I cf-trtftf ^ 
«rt*r*ft¥ ¥irtf ft?f t cf feftf gf¥ 
¥jmff Cltrtf ftfiFMtf fjfftf ¥f1 ft«f I 
f? cfCT 'Sff f¥ «rf5t¥f-n fw 

Wrti I rt« 'Stf f¥ cftcf»i ^ffff *rtrf I 
cf^cff «if9 fftif c¥:ar «(cii ftf\« 

f?tfff^ ¥5 fCf rtn I *T^fl '¥fff 5t«ltC¥ 
ntnf fi I rtf f?R ft^rt csz^ w»R— 
rtt»it*r-¥t?¥P« f 1 ¥wi I 

ftrtw mw ^itcftnj ffC¥¥rt cfc^l 
frti—rtftcf ftftf fi^rtf fftitf 
¥frtf, i»'38 I 

(O 

rtf ¥fff ^itffftf 11 cffsftf n^twf 

Cf¥ ftf—*Tf ftcvaf ¥Cf —rt ® ¥ ¥¥-¥*ri 
>!f|¥tfrtrtl ¥tfft¥t«rt^l Cf^ftf 
¥tftffc« rtf ^fir ft rtf ftcfR ^ff'iif^ 
’ff® ftfTCf f^rtl tff ft¥jt¥ 
"Radio-activita* 

(>) 

• • • « 

«f 8 >rtrtf ^i^tff I ftftf 



nr% wm'® fww 


^ ^wt 5I5 *ft«^ 

4ttw^tcn ^c=r? 
®t: ®t: ^t?i1 «fw ^t*rif5T, 

'6|<rtc!r ^tctr^ c^tt^ ^?i 

'BTkn ’l^ai't® 

mi^, ^ta*i 'sit^^^rtsT 
®^«ii «r-r^>rtfl 1 

artf^ I <51*11 c*ff^ 

’r^'ai c^tc^i I •rtili:® «f^*i 

c^)v\'\^ I ^z^ «rMi, pps fic<r 
fri? it<5c??r ^tca? 9 jN:® ntft 1 
^^zjiK »r^f^g I 

?i *t‘ir c?«ftc^5T I 

C^ f*lfe^f*r*ft«I ^C91 C5f®’!ltC*l?I ^tf^Vfil 

^i 5 fi*i. c»i<rti!r fnm ^fts sftaf- 
«J1 (Lang«?-vin) I ^t*lf? 

c*re«r:i[=r—>Tt*rc5 
fafwfn f? 

<ltt^l^~l®jtf? I <5 31 *ffl59 *tai C»Plt*l 
*it?t*f ^tcil t'CI— 

C«<t5F C5«ffeT®1 *1"^® ^t«r 
^tr® ^jz^ fif^ I ci5t^ ^t*T¥t*i?iti «rm 


*iff»i1-^twl c*fHtf *tw -ift 

ctrr^rf^ artcn-fb^f^iN tr^T cn^i 'St® 
^rc® nfs5ii *r<? I »rc^c^ ^rnrtw 
5Fac«i5T—tra c<fc^ ajntft-r 
<5C5T^-^ta c®i d^ic® nrfa = 11 ! 
f^*6at ^t*ita ^t3f ^aata ^c^fn ntca— 
'sia® ^a—3|8 sif*i ate? 1 

<iiarj 5a^ a^a 1 ®i ai c«iaca^ltc® affap 
^ata a'? '»i^faal ^ca 1 <8ria c®tata c®l 
fac-ta cal! 

af?ta a«itoa fa«ai «ia^»il- 

apca—5rta fatal ac-r^ ^ra 1 evta ^?catn 
flc«iiai ^aa oftatc® ca, saaal *Fata^ 
®aat ^tfa art^i <5| faw catal b* 
a^a call arcafli atatcaa faca^n ficai- 
aK a^ta f^aata 1 ®ta *ia—aatfif® figfaa 
capita lajliSicI ^ta? ^aata a^caff c*fca- 
fij^ita—®aa 8i« i|ta ’laca 
^ajicai atfaafi a^ii fc«i i 

« « « 

atcaa ®?faat fa-ta®tca f»iiac«ja 1 
c*r al atai ®tata ^tacfi an^tc® 
^a^ afjiai ata ®^ai a^cac^a 1 

ar^»ita fawfacaat c^c«i-cacaai 
ata*^a ^afacaa «rca^ ®aj wtac® *rtacaa f 





5 »? c^, '^^%) 

« «irm«r=i %i%) 

«iii»it<3tf «itrsi ‘15 ’fJt’T 

till 5ft5r*l ^t^>('Qt®l<l ’JJt’T (Rare 
gases) ?ql ^5 I ’ft»it3r »fffl*ltCl ’iftC’F 
’TC®! ^t91 

’itwjf r^Ti fff 

C?:«5if®*r (Cavendish) 

^*tt?t5r 

C^, sit^t^tCafJT '6 

c^t*f ’fit*! ^tc^, 

*ffl*fT*l > ^tC’fJ 

c^'it I cft^^r- 

nc? r*r I 

▼C»l, 'flCWl ftwrc^TJ 

’Itc^ 

»m (Rayleigh) 

’titn? C^l, 

csi:^ ^ftlc^arC^w 

*f«rt< c<tc¥ 

(•••«%) ^tC<FI 41 iftii 
f^ril ClJ’F 

c^TBifew nat’fti 
^liti I ^«fiT 

ItlWFl (Ramsay) ’(C’f 4’Wl'lT’f 


iiwi i 3 i*rif^ « ci^W*! 

?r?rsT I nfl'fti ¥c»ii 

»JS|<ST *ff«11 C»f«! I ClCf 5rtotr^!T 

'9 Cl iiti ^t?i c*n:*w 

^1 Itll 4¥-i’ ^tl’Tl 41^ I 

41 , (Spectrum) ictf lt^C$ttiR 

'«'«I%«?tJll ift^l Clftl Itlf Clll C’T'I 
111 'S^tH 4Clf itll 4 i|8 151 
ClCl Itl 'sjtl’tl (Argon)! 

itir^f '8 (Travers) 

flC ®1 « 1?1 It^Ef if^lS 

^EllRl %fCl 8{3 »fjm 

«itf<lti I 4tii itl :— 

(Helium), fill (Neon), 
f^n&l (Krypton) 41^ f^ll (Xenon) I 4^ 

fiwfil' ^11 it?i ^*rtiti 4 ^ ’ftsis 
’tJtt^i ifi'^ti ic^i ifir® 11 I 
^fll •fltl'tl ?C9I CllWl Cl, 411 lltl 
Cltl lltC<l lE^ ITltlflf 

l^ElfCl fllE^ ItCl 11, IStEH 

Itltlflir It^l 1"^(^ cm Itll 411 
4| flltCl fife? IJtl (Inert gases)! 
m lltE<llCT 4E11 C^fl Itltlflf flfeU 
IC^ 11ICI 4C11 ^^1 (Noble) Utl« in 
11 ! fiaifl^n 4^ ^tlW 4C11 Cltfltf 
(Valency) feE^ WCfl Itf (0) l^ljtl f 
1^11-ltl^C^ (Periodic Table) 4E11 
^tl ‘t? (0 Group) I 

itW 111 (Bohr) «rif%^ llltl 



M •rmfrtr <• wwim t *f^tn 


»ri3T-«Mt^t nrpi f^wtjflTi w 

’rjtr>n n«»it*i? c«rc¥ 

^t«rji f^sr i 
^jt^ji ^s>rtn nj’itif >rrttw 

tC*I»tW9 C¥t!f C!j|l 

5ptai*f w 

W ^ w I *f*rtc«fir 

’Ttw aWifsrf W Cft^r 

Kic^r? c^»it!i ^i 

ntw 3fi m f^fipii I 

«cTrfl cftJi «rc«*f 

c5it, *rfl*iti«’5r«i ^tfili «rrcf 

CT[\p!¥ n<rt< c^ 

c’itTji < 1 ^ 

‘fl’f «r=?ti ^1 ^ nftfN I 

>6 cistc'r'fl nHvn •rcfl'« 
f4«»i nTtJr«rl5® c^\f5tf n?t< 

C5ll «4>T^ «rc5^ 

wit V( ^ I ar^r 5:»rt?Pr^ 

fiwtit f^s*T «fjH^ nirtc^fs 

*rtW5i fni «irwfl wi f^wt4t *itfeft^- 
(Pauling) 41 miit 

I’lm-fiwtPi ^fCfJtTlir ww 
(Nobel) C«ri«15r| ciVftlF 

•r?t«^5j[Ci;a (Electro¬ 

negativity) 41^ \StCW v^liWW (Ion) 
^jt’it’i' n^wtsii vti >ftw 

fap*r^ 'e f^sisr njtc»ri sjfil*( (Fluorine) vr}5<ff 
niKKrF#'« XeF*-4a 41^ XeEg- 
41 aafvcf 1 >nmii »wcf 

oitcil ll»R Cl, V Cltirinf 1 (Octava- 
lent) *tlK f^flir '<lJttl®, 

H4XeOe 41^ it ^JtPlWl ci\*IJl|5^ >(11 


AgiXeOft 4 AgHSXcOe-41 ^IWfl 
»|'Tt<’f«tll1 ^TtCf I ltfef5l^-41 ^flUltlt 
411 m iciri I 

f^l « ?fllliB® C^f5fir lltTfl 
4 i| 5 w(tffll ll5l1 fiPTfW 111 
111 5W I ifCl ^Wtl-lit itSci^ 
4 Cllltl (Bartlett and Lehman) 1^%- 
CWlll Itf PtF6-41 iW flPttl 4lf8 
1^ ci^f’fi nitc«fi "jlSinii 4i»r^^fi 
1W1 Og+CPtFg]" 4^ Pt-41 

citlfltl t-iwtf ClCl 4110! I 
«ltllWll (Ionization potential) '6 
ftrii iiitli «(tiit«ii fi®:ii iw ficii 
4 (r 5 i n ititi ^fiTiri iJtrii ifiic^ 
f^ii iTti iTiiti 511:1 it^ci^ ^5f*r fiiii 
artiSiti Xe+[ PtF«]- 
Itll I 4®tCll 1^11 f^lCll 411 CllfHf 
*ritc<i 4tfiiti 141 ici 4ttifiiti 4tini 
CllCl8fltl (Argonne National 
Laboratory) ^ntll 4ltcar ClNltl ICll I 
4*11 411®: 4®® IWl XeF4 ; Itltltl 
llK, mil 100*0-11 ^111 4tl®Cl « 
®tl ^fil 41^ > ®tl ^11 iJtl fiPiw 
Itlj-flfl® Itt® 400"C-4 Itl 
H Jl UtWl fl4rt iiuf®! ^11 Fffl]:i 
it®! IICI XcF 4 Itll C^Cl 4ir® 
Ittll Itltupl 1#1 

f^1 ®ftl iHt^® H (Sublimed). 

4tlll »MWtl Cliwfeitl fiwfl- 
litu f^n-ufiiili*® 4twi iniis ci)f5ri 
¥ 1 C® W ICIW I feltin s 
XeFs, XeF«, XeFg I 

XeF.: ftni 4 tftl Uti 
W^ ftCl firw ltl[l ICTU IWT 400’C 
®1ri [iSw iw ftftn liti -£0*C-4 



m ) fiiir itrtCTi 


Jt-ai ’WW XeF,-4» ^ Tt*l1 ^Cf I 
‘»f*Rtf 140“C *ft«»Wf (Sapphire) 
«rNt»ll CT6I1 •ftR 

'« sjfilsf ifitc»i« ^stcnw 

•frt? (Mercury vapour 

lamp) «C*! 

XeF»-««?I ^jS I i fV^JT « 

^ f*iPrcf ^1 t:« 

(Voltage) Induction Coil 
(Electric discharge) 5tf«lW-78"C-il 
r*i8r*rc^ it'ai XeFg jft^t 
I 

XeF, : »rt?l »rtsTt?tS ; ’T'lsJtf 
40*C I ^<5ft ?i:«! « 

'« sff^^ ftpfw nt4^i 

(Stainless steel) ntcaf 5tC*r 

350*—450*c ^tJ*r *rc9 Piarii:^ 

0*C-<fl J-hai (Fracti- 

cnal distillation) IHl I XeFo 
C«C«F^rtl BfW XeOF* 

^Jll (Sii5 <i|fi8 w *firM; 

-4*C-il «ii}5 ^ I 

«fC«l XeFe «UtP!® Xe(OH)e 

8rc>l XeO»-<flW 

XeFg ; fV^sf >ft4tw 

c^Pff *fTt<l8« f4«ir4\«1 ^®f?r 
<44f|5 ’tJt’T I 

^n:? »Tf•! *r<rt< 

W aftl¥ (Oxidizing agent) «a’l^ ffilsT- 
(Fluorinating agent). 

«nrtl® XeOs« 

Xe(OH)«-4?i ^«inl%?r ¥^i ^1 c<m I 

XeO, «l|¥l9 TNtftW *rTKi f¥l 

Tiw ftnFrt¥ I ®tc*ft (30*—40*C-aj) 


<4? 41^1 m P[r¥t?im ifv 

TNT-il? >r>lt4 I f4rf4¥ «Wtt5r®. Xe(OH)e 
41 Ho XeOo <4¥|5 I 44 C»rtf®4t*l, 
nfetPniM ¥ C4f44t*l 4tl54|5« *144 »lfW 
^®f4 ¥41 4f4 I 

icf444lB¥ fapnfejj’rjtc^4 C4\f»i¥ n^K 
KrFo and KrF2-44« 4l¥¥f4f4 f4«it4^a1 
4f4l ¥Cat¥4l 4C«r4 ¥ 4J^XeF4 

¥ XeFs-44 ¥5!¥*f I 

444 4-44 (444 4FtC*r4 C4\f4¥ n4tC<4 
^4? '¥t¥t4 41 via44 ¥tt44 §nt4t4 f4f®4 
n44tl4 4C4J C4t¥¥ ^Ci44 (Valance bond) 
¥44 44^ fC4¥5c4a «144l’4 4l 

f4¥t4 44C4i f4air^Cf4 4:4441 ¥ ^¥tt¥4 
f¥f¥^ nftB4 f4C4 4^ «r4:¥4 §44^¥t4 ¥4^41 I 
4»11 mm C4, f44»l 4TtC44 *14411- 
¥¥4¥fC4 ^44lt4 ¥41® *ttC4 44^ 

¥tf1 I ¥tt44 «ll:¥ «lt4 44411:® C¥t4 
4:¥4 C4^| ftmr^al 44 ¥l44 f4<4 

¥: 4:¥4 ®i :44 *f 44 ll-c¥wr 4 4 r 4 : 4 l:“i 

§55®4 4fe-¥:4 ^:9!¥$:44 C¥l4 41^1® 41 
4l¥/® :4| I ^11444, ¥ 1^44 ^Tf ^4 

*144114 4t 4f4¥'4 ¥l^{5 t:4¥5:4 *1< 4W 
¥lft4 41® ¥C4i ^^nif¥:® 4:¥ 
(Octet) *1^4 4:4 I 4| ¥l4C*l 4W4 f4tlF4 
4Jl4 4W ^41:4 44J ¥41 4:®1 I 444 
4:41, ?r44 41 ^f¥:¥4 *144114 4:¥ ®1:44 
f¥®1W 4V414 4k® *11:4 r 

4¥44 fwl4)4 4:®, 4^r4l»l¥t:4 4:44 
4:^1w 4f4¥t44 ft¥l4 4:^, ¥:4 
^W¥|:44¥ C4'?1 I:4¥|4 ^ ¥:4 Wl4 
¥4:® *11:4 I 4t 4l4*1t4 f®fW® ^l4l XeFg, 
XcFo, XeFo l®JtPr C4\fn¥ 44l:<4 C4 
4 i 4 ¥ k 4 ¥| 4 -f^l 4 < 1¥14 ¥: 4 :i 4 . 4141:4 
®t4 4<4l ¥4:411 f¥f 411:4 4^rrl¥4 





(Valency theory) C^Tl^il 

»rv^tarcil?r (Valency) 
I ’T»XTl«f=? 

(Electrovalency) 4^^ (Cova¬ 
lency) I «f<?f»li6a *IWJ 

« > 31 ?^, fC»l 

(Positive ion) «il^^ 

nsiNf'llS '5lf5i( (Negative 

ion) I §«C5? fa^iv^tcaa 

(Eleclrovalent bond) I 
C5fa ca'ita ^15 *fa*(tlir *iraj §c^a fafjiJia 

(Exchange or sharing) ?rc*r 

NW »i*i»iwt«r*r ^caia (Covalent 

bond) 4af|B c^hfn^ «fia 

I till 4fta »TV^fafi^a 
naJill^f af^lj *ffa*l® i 

^c»if&cs( »!">3[f ai Octet ’7I& ^ta I af? 
c^t^i naat^a «i%-Tsca Octet 

adia ^iw ai %% Icq’ftcaa attf® ?a, 
aicav^ «Ft^a naat^( «tcaa aw 
fafaaa afca ca^fna^ 

WJ^ fnca qaatia a?ca 

fqf«^q qaqra (Octet) aeH a^ca i ^at^aa- 
qaf*f sjfaa ^^a §<,nf^a apai aqi ata i sjfaa 
naat^5 af?«'a nfe-ma qt'slS ^cq^Ja 
attq I ^15 J3|faa qaatl^t^ qa-acaa acaj 
^tq^la fafaaa a^caqaa 5;faa q^a 
apft^ta, wfe®a qaat*la atafacar f^f^^q 
Octet-iia i^a i cq ca'ta's qaat^a 
«afii» ftf^^q Octet ^caa qaa^fewma afa 
(1)7 ai tcq^ta atc7, ^ca > qaatl,'^ qa 
«a7ta^ ai 57q Icq^^a a^a 7ca ft^^q 


Octet-D fqca aafqt® 5ta caWNf «rtaa, 
(Positive ion) 5ca I cq^q cTta qaat^a* 
af^'5'a ajta ait^{8 Icq^la cac^ afa ai 
?IB 7a atc7, ^ra qaat^^7 cTta qaat^a 
at^Jf® I:q 75 a -qa*! 7 i;a at^^ <^aa 
7ca llf^^q Octet qi’? ^qc^ Btf I 
5^t7a7q cqtr®ata « iufta qaatia feteia 
781 ara i cqtf®ata qaatic^ Octet-(aa 
§qa <a7i6 ar^Jas ^tq7|a atC7, ^sfaa 

qaatic^ cqaiq Octet q^ata '^718 
7J(f« qtC7i a?®at*N cqtfeata « Jjjfataa 
q^catcq cafqf'q7 cqff®ara ^taa ^a^ 
facataN7 ?faa ^taa m qa'qa q^catcq 
cqtf^ata JKat^ ^la 7ca i 


♦ V 



F 

^a^ f 5 ® 


f%aa ai feqfea qaat^a afa^'a 
qf^^a tcqalcaa qataqtca f^«^q 
Octct-(«a tH 7ca aiq •acaa fafspa aqi 



fz^ I <«w frwt^ f3fftv vwii*r a»5^ X 6 F 4 'vl? c^ v ^c»iv|sr 


m, *r«*iti>rr#!f ?cv ^9\ 

5 ?Cf ^1 ’JtWl ^C»\V- 

§C 5 H *lfe-VW nfifv XeFg-iHil^ 

•rvtfl »flfl5 Tn 

5taf?cv I f^sfir *r5*itt?r 
vt^fB ^c*!v$sr ufflit ^fs 

^c*!v$«w j^cv *r9"»f5 f<f^«inr?r vw ?"flB 
<iiflB vc^? ?? I 

njisit*!? Octet v >J«^< I XeFa 
nk « ®tir ^t®rv?f*i «r^i[N 

Pivtcva f«fvtv fBc? c?«ftcJii ?c«il I 



ft '• 

fBaj 

vvcfc-r cvt9i ^*5 faicvti 
(Triangular bypyramid) tlcvrv CVtC*l « 
^ VCT Ic*lft=l I 

^c«rrt« ^-cvtvt 5*5 

W 5^1 


t>T 5C5I, fkv CT«rfwi 5:»ii I 

^CfCai ’Jffvif vwi 

^wv|ir v Ftsfe •rs*rtl c^v 
etllB XeF4 «TVJVW 

tvsfsr nsJJtl? stflfrfv ^tcwtlS ^wvScsrs 
'flviB vw? vcw I 

^tWtlB (Regular 

octahedron) H CVNt? 5 IB »rfl 
cvtc*f FfflfB wtl 

c^ar 
CftC'T 

ft? I V IjRlS! 

*ti*it*L« *iw c^t‘i5 IwvSsism 
?c 9 i (ill VI I 

(Coulson) 

^ 1^(5 XeFj 'Q XeF 4 -(ii?i 
^Jt^Jl '« =1^ I Vt?l«l 

'rtlB ^1 5Jtc?tiB Ic^i^lc^ra *i*itt^cn 

(2fsit*l CSfll 

*1C^. ’I*! 'Q vt^l 

^C«1 XeF# 

XeF4 Nltfl 

*t?ti:«l« '»ll3 »?# V I XeFs-dll 

«l*ls '5ltl9lt5511 ^Sl nk« I 

(ill (il^lB Jjflsf 

»i^c^tv5f ^C3i (ii^^ 'Bin<lB 
^t<v ‘ittc^ I ffV 5 , 5 ^ 11 : (ill 5 I Vt^f 
*IW *lil">f9 *lffl‘lf« ^clj 
(flv c^ ijfa^ n?f*itlte *1351115 >rcf 

»i5i»r^c3tf5r ^C3f «iti?;^, *f3^gc^ VI 

fl*rWC3tV^ *1^1® 53 1 l^wf^cv 
(ilCf 3C»f Resonance ; '■115131 (ilC3f 391CV 
•rifl c?t®i5T I 

F Xi-F;^F-Xe F 



c^ ^1 '9 f«jn^ ’r'c^«R 

nrfc*f» ^wT «r^»iw«f 

^»ii ^tir I Octet ^c?i« 

•ft«*ii «rfc^ I ^c*ii f*rftci? 

«r<ft^ 5[R«n I 

f^a>i njtw c^Rr^ 
^rf^fcfl 'iicw «rf5*ii cncf f^c»!t*f 

fCT c^VRw c«rcf c«c«ri 

^fl?ii*r ^i\zm csr^ i ^tB*l, 
'<1 ijc>n JTt^B vsn I 

»rBj^tai^ ^t«.vtf«if »rw, >r«j 

!fw I wrc^fl Bfarnf^si ^cw »rcf 
’IC^R f n ^Iff I f^wrW *f5B^tC?9 
c^jf c^r<?tRi C5T^ I nf® 

f^C¥ I 5«!'|-? C^t^T %t»f I 


^ff ¥<rc^ 0(18 w fci •re?, ¥1^ 

f^<33i ^cfi ¥tr¥ ^Wm- 

CWM'B ^WtCSH 581 Ft»!f|*l «r^»J ^CNI 
f¥f *ra^^ ^»f ¥WTr>Tpr? 

^sijtf^ciTj ^re^cn ¥c?r 

¥tC¥ f ¥11 ¥i:iC¥ I *fp5W5 f^Wt^l- 

'¥tC»Jt¥ ¥ni «ft*l51 

=Wt*r¥¥fJ^ f^Wt!T-5^ ??¥ ¥Wffl ftl 
¥»iT^ ¥?rc¥ ?[c«i Ft^ ¥dt« >rt<r^i, 
^5t*r^ oi^tsrBl, ¥r¥*r^ Rr^i oi?r^ atn i 
‘wt^ «f^wrtii’i *rti¥-*rtll¥i «m «r¥¥ 
f¥r jf^^i ^t*itcT?r 

J 1 WT ^sr?rrt 

^F*| i^CFl WtF ¥t 5 C¥B 

»itt8c¥ »fl«rtcH-'«<rrcJi ^fc ¥1 ^isfe *rf¥*rt<r*f 
»r¥tc¥ *rtw, f¥¥ f^wfcsi? ¥»r«! ^tc¥ 
¥»i:^ ^ I 


■tti^rtr wm «fwwnr 


^csrfPjw'R 

?wwt>*r 


nfl*t¥t?f1¥ (Experimental 

Psychology) ▼'TtfSB mV ^Ht¥^C¥ 
f«Ff¥^ «r«f«tW^lF ^f¥-r^I »lf¥¥ f«l 

*i:sitf^wtil C^ <<¥i5 fS[FltsT, ¥1 C¥l 

>lC 5 ttftwf 5 T ¥^ti 5 B TfBt^ ?fF¥ 

wi f^®tsfJitt¥l *rlt¥tjui¥, ¥<r!i 
*rt!!tft¥t5re c^ *tS*l¥t?fi¥ ^w, c»i^ c¥i 
TOtsf ¥F1 ^Itll ¥tfW ^Z^\- 
fiwpTt¥ nflWt’lfl? ftFl 

W¥ WtF «fwt ¥!1 ft? *fll¥t?fl¥ 

n«ft<”f«raft^ ¥^i¥tw sri ¥t?¥, 


¥tfr»l *f?l¥t?fl¥ >rWtfiwfJT »tK ¥¥1 

C¥Mtl ? 

ftwtWF C¥t^<rtW--«fl>R f¥, srtwe 
'qtf^HCfrF ifiT C^ll 

ffk^ ¥fli fCTfin, ¥«rjr ^pwt ¥t5 

««:it«F5r ft*ii *iwi- 

fwfsrc^ «inFtn« freiTwi 

C^tlfl ¥f|l «r¥¥* oil f^wtsil8c¥ 

ftiit*T-«firc¥ eff¥^¥ ¥«ht w«r 

¥W5 'iti <wt^ 



] ’Titn<rtR«m 


.fiwfJT c^ fsrn 

^fan-srtt? Kf*r- 

I tfarf'srt? 

c^ 5rt!Tt% c»fi»l 

I Sf’frSS C^ C^fiT 

fJiCTf ^ 

’i<t5j’f‘r ^ *r?Vi («r«fK •rf^nc’H 

*rtw5r I f%i 

^1 ^1 < 4 * 1 ^ iiif {5 

W, c^^ftPT c’rfjfkf^ 

*rtfw JTi I 

H^IS 8F9r«. •rft’Fl W. PT’F^l 

ff *it5n3 

ft»ii 5ij5rtha3tf^^’t*i ^t=rtf<«f 
§«f<3r ^ Jiww 
«ii^^ ^tc?^ 

fsl^C^ *11^? ‘f^wtsf’ ilpiTl ’V3C»lsr, 

c»i^ ’rt?^ «(c5il « ’ft^«iTC? 

«rw4sf 

I f»^t^ 5ICST5 f^fst 

*rfai5ni c»r *T’*i 
^1 « 

«ra[*it5(9i^ 1 *ic!i5 

Fireside Psychology ^ Speculative 

Psychology ^1 «l<r«s *tt"Bt^ 

s\<\ (Fire-place) *ftt< 

fe’tc'sw 

’T^ci HtJftf^«r ’wa 

c^ Pr^tcw ^rs^, *fcsftf^®r^ 

^•itl c^«r ^c^) 

'SttST «Wc«11 c^ 

c^ ^jiT ^1 *nr, fff «4«fnc^ 


«r:«f ^tfsrv Pnrt^ ^ r»i jiI, 

'« w ^tf f^c® Pf'lt^ 

Vi ft I 

^ai ^ 

•rfi^ ^31 >f^3 ST3, >il> 3^*r •ffS'fl 

JfC^T 33i?fl ?C3 ^TtC^ 
'®t« ^t3*l, ^^ ^f>ltCf3 *fC*»>%i:33 WlC*! 
331 nc^ 5111 ff« 3t33tl5 33t< ^3 1 

(Consciousness) 

hwtft^ni ^3rc®!i I apc3c®3 3C®, 

^^ 3»IC® C5®5ltC¥^ 5f| C3t3rtC»l« 

CF®51| C3 3C513 4f3t!l «I^«r, ®1 

^3lsf5iflf^ ), ^t?C9| C®®5ltt^ 

5rrftf1-35T5lt3 3t3l ^31 W 513 

C3C3 ftt*!® ®tC3f C3 ^t33l '5r?3? 

^ft. C3 ft3C3 C®1 »fW33 

^33rH C^l^l «im3l '«Tt3tC?3 

■3 ^ CB®ilT3 '«Tfe3 «r®J51'®fC3’BI?®3 ?Ff3 
<^3^ ^Nil C5®Jlt3 C’FC® 33f3 ^f33®ft 

3^C9I «r®W®tC3^ C»ll5 ^3C® 

•ttfti ^t3tC33 CB®5lt3 »nfC3r >113313 C3 
33 ftfl (Cogintion), (Affect) 

« f«f3*rf3 (Conation) W ^CSf, 
C^'eft '«IN31 3^C33'*I 3f3C® ntft, 313 
3R® ^t3ti:33 C5®3ti3 ^33 3t^-ft^33, 
^33 ftBft^-ft^ff, W 31 Cl?t3tftk, 333 
^1 33:® ntft « 33C® ntfti 
3J®3n :5®3tC3 3fPf3'3 331 3t3 31, 
433^1 3f®J 331 ^3» C5®3tC® '®ft33l 

^ftrm nt^tni n^c33'3 ®3:® ntft 31, 

C5®3t:® *r<C33'3 3ff3 C5®3t3^ 3t?tC3J I 
'fll®tC3 CB®3t3 >rf3tC3I C5®3t:^ 3<:3’f3 
^1 C3 3f3, v3i?i 3C3t^3«fft¥»ri 3?1C3 





«&8 wt 5 ^ '• wwm 


•ftflr*H Slt«I f^»!!r '«W'w4^ 

(Introspection) I ^»11 C^« 

•It:?—cafN CF^sj'hii^ 4^{5 ^^Tl, 

•al 

ftai '^lir wi 

^) ^t 5 ri 

C5CflCf^l I ^Wc«fi 

C5^3?tc=?f »r®5i, ^Ni 

at^fc^ =r5T I 'Sftsi sitsTt"® 

=11 c^ ^^tl5 ^rrsjc^al c^cai 

tfff^fsrf^ c>tI5 c^i fNC‘<rr 

c’lr'® ntcii =111 c^t=i c=Ft!r 

^C9IC^=1, C5^5tt^ C^t=T C5^ 

frc? mj cnc»i C’tI ^^tlB 'qta 

«<ttc=»f =111 c’?*i=r 'Stc?? m^, ^jf%! 

‘Itil CSptlfW «I5|ff«iBi:5F 
cell. ^W5f, «r5ff f^f5 

c^t=i ^«r=i 

captl«f?r ^^<=11 sFCiiJi, ^^=r 
^41 c!?t<fc^ ^1 5ir»i5i =111 

^t'5tf<r?®tc^ capt«f 

ftir ^fsitfl *r? *3^^ ’Tt^twi 

(caFtw) 

»irtC^=t 5lt3I I (11^ f#5tf5c^ ’ll 

(Introspection) ;i1 ^c»| 

’T*itc?it5^»f*i ’ll ^isnuti 

(Retrospection) ’r»lt? I C5^t?t 

C^ST 4^15 «l^Tl ^CI *r?l 

’’IS'T ^*4^ fswit 1 
^^t=1 ’FtC'I =11 

8[CT cm «i?Tn*i ’re^ =ii, 

wfe fent» c=f^i ^ 

•a«*i afaft, * 35 a^^- 6 ii^ '*1 w ’Raft; 
>(41^ ^wj fa, ^tc=F ’^•1 fni ^ w f 


«fw'''fa *iif^l5c’fr a«r=r cHrf 

acsit^awt^¥4i ^awtfa^ «rnit4aica. 

CFaiati fafaa ’^’wl '« 

4?hff^fiaf *i<cav*i '« 

ftwal ?ia» ^at»ia, ’saa cifC’F^ 

aratfa^tcaa i 

«iia% 'aitfl n^ca^a 'sif^ *i^f« i 
sf's^’sta »rc«f af^faraa aarfa^a ai 
aSata^cv aa*! ^aata atataa ata a^caa'a 
’ata «i^^tcaia cs^atatc^ia fafaa 

afeai >T^#«ta acT aa*! 

^aata ata ^=8?% i 

fifaFta •t^cafa i fa^tcaa caVfa^ 

•fasf®^ ?ca1 •t^caa'*! (Observation) I -la^^a 
^asrtfaaf *faif^ *rftan (Experiment) 

^fcaasna '»rfaaf^a «fcaN i ♦raf'^tatcaa 

(Laboratory) faii^^ *ffataC“r C^ta« a^al 
ai a^c^ a^caa'a =Faata ata^ 4 a)a'i i 

ai faaft® *ft%cac-r fkfm 
ajath«tfaa= a^#^ta ai«r ^tcaa ^ 4 a 
cs^s^a 4faa^a n^caa’a a^w ^ta faaaa 
faf^a'i a^ataai ^tana-»ra*nwa faaaa 
ftftca caataa i 4t«tta c^^ata aa:ai a? 
atataa 'sai ai aiaj ^iffafs aNcal i 

«rajt^ ar't^lta acat^aatfa^ Wilhelm 
Wundt •rfta't^af acatfawta (Experi¬ 
mental Psychology) ^41 15 
ajaijta aftaa <aa^ atca 

(Leipzig) atat^wtraa a^- 
«raa *ra\«ft»rtafBa fiif^ii afcaa i 
•r?l«ft4tta ^faala faf^ ^ta cacaf 
?w fiff^'staa acathwtfa^ 

8ttcfa I ’fcaaitri 'Sfai «it*fa ^t*ra 
cfca «r^Jta«'a ^ra facarat^ acatf^ttaa 

♦ra*|vt 4 ta «rf«li arcaa'« naa falta * 1 ?^ 



>»fci i *rc«rrftwM «&« 


«RPT^ 6tf»ICT 

51WJ ’TftS 

c*rij c?? I cntSis «{«<« f^’F*tt*i’ft*n 
*IW t^^lJtras Titchener, 'sjtwfi’fts 
Stanley Hall, Cattcll, Angell, Judd 'Q 
^«tC'®W Kracpelin, 
Munsterberg, Kiilpe Lange-^a 
at*r ^csr^ ^ai cac® *ftca i 

Ernst Heinrich Weber (iist-^b-is) 
Gustav Theodor Fcchner 
iiriri) acatfa^lwa *ii¥f5 

fatia c^tij »i*»itaa a^ca- 

ftwa (fla^ 'tfcaat ’tcaaatcaf 
nc? acatft®ttaa 4a{5 fapil -ttai, 
ata ata Psychophysics I af?a?»fc^a 
atar '»r«^?tc^a aaat fa<a ^at^ %aa 
«ratafeta^( aar«: »r^caaata (Sensation) 
ca'iait 'Stcaa ncaaai faaai fk^ \ 'srtatcfa 
^fanr®f9ia »it?ttail ^taai af^afn^ia? 
?fa I far® ^tatcaa Ifiratifta 

a'a^i ^ataai i caaa—%a '«itc9!i 
«[taai afac^ ntfa ai, ^a naf 
«ac^ ai i c^afa ^a firs'® ^ata 
csfa afsica Pfca m ?ca ata, ^a fifs® "rear 
afttaa *i«tj caFc^ fnca «rtaai afaa ^ta *rf^ i 
«t?i9i «itwi atafw^ ca^c^ *rtcat, -far 
^at'® *fttai—4^a) aai a«|5 
(caaa ^tc*ai» *iaf ) ^^ra^a fV 
afaata '®ca cal5 fif^ja* ^ai a«a f 
«itata fif^jca'a a®lSa ca c^ta« ffa? ai 
5Pr^ ^taai it?a ^at« ntfa ? ca aca 
4^n’l5 atf« c»r aca ^ta atf® 
c«^:*i faw ff ^taai ^tcata 


•rtatai ai a^ata? afa •aalB atf« »rfata 
ca«at aa, ^tac^r f% ^taai ^tc»ita ^a- 
^ta fta Jt?a ^aca *rtacai ? ^gata 
5 ta-ffi ^afca aca aarc^ nfaata ^atc® 
ai at'gtcg aca? a^ata aargne^a 
(Physical World) >rcar acafar’fcga 
(Phychological World) a"^Bl f%, ca^t^ 
acai Psychophysics-iaa ^n^aj I 
Weber-ga acaaataai «'ai®fac^ facaaa 
aca ® ^ta fasra ncaaata «rtc«itca «r«c^ta 
® afac^tcaa aacai Fechner ca 

^a^alB cjjjg Weber-Fechner 

Law atca <tfafs« i ^ega ^ agsaj— 
aaia (Stimulus) arJtfaf^^ (Geometri¬ 
cal progression) aBc^ ^cat »T^caaala 
(Sensation) sftRf^^ (Arithmetical 
progression) asa aa I ’i^caaata 'srsj'sa- 

catni it»r-iRi afetc^ ac»i agiBca? 
'aalB fafa^ atca a^ateg ai at^teg acai 
^ atalB faalaa a^aata ^car Method of 
Limits, Method of Right and Wrong 
cases, Method of Mean Error 

aai 

agarnc^a fif®tca cs«atceitc¥ Rf fa? *ffa- 
a^a aa,'»iiHcaa atatcai ^1 faalaa ’saata 

•fait^lBcaf Method of Impression a»!1 aa I 
caaa «rr^iB acaa «rc^jalBa ac^ fitcgjalca 
esft^ta caft^ta c^® ajfwa a’^ca 
§n^tfH«aca 'Itc^F aac^ a^i cacg atca, 
ac$a acai cat^!B 'Ita ca>ft 
®ta *itncai «tca ^tBIB asl 
feaatfn^ aata *ta catan atca, cat^t asiS 
^ta a^nai ffita »aa’N cats(,lB a^tenaa 
«(ffira I 'ita ami-ai amta nfacfiifa'cg 



«wt>if«t *i^<w 


«r:^i^iS '■ittnf^f ??ii f^’d’ai ^v\ 

«ik«i ^rw f% 

^U «r^H *IC^, ^1 far«C'h*l 
*t^f®i6c^ Method of Expression 
^5 1 or? « ?lC5f? WJ ’r"^#f8 

Method oi Exprc- 
ssion-c^F *f?if« ?C»I 

*(t!r I «4i?F«rw? cB^sTtc^F «isr 4?«f!r 
ntc« sfi; 

c? «2f'®j<F 
^31® I ?i ®i?if*r 

c?<n ?t?, ^cfl 

«i5ff5s ^f^ri ?9i:?!r ’rcf nc«r 
Method of Expression-iliil sTt^tC^T 

»iffl5r«'oiw 4?i5 5l"»t# 

^5!»liJ| (Infer) ^ C?£^ 
^t£?i '8iir c?tJr« j|wr ^'a* 

^Fiicsi 'll? JIN'S N lias 
?NC?, ^ts 
'BISJUN £?£« ntC9 I 

ftciJI «rt£?’r ^1 ^C’l‘tl'5? (Emotions) 
OFCai Method of Expression «rc?t’f =?N 
^ta^NffT JTt¥9ij 9!t« ^aiv^ I -sriJT- 
^tft? ’^f'fTN? ?t?, ?C^? 5H 
Nrtff ^?r?¥ JTC«F '2J£^t£®? 

?£!£? I 

c*rc?? ’IC«r, (Ner¬ 

vous system) JfN JIN? f^<T ?f?1 

fecajrNt«rj 

J|r«? ff f5«1, 

nf«*c^ f^w*i f% 

'StNf^r®! «3rf? (Glands) «rt*ltN? 

'^Nn, J(si:«rff% (Temperament) 
5FN—?? Jpj?N 


?W£? aNtffWt^C?? ^S|»PI 
Nita aFi:»l I Cannon, Lashley «tf5 
jfcat^^wt^’FNa at? few ^ai 

N£® ntra l J B. Watson aw 'aff?- 
aft^H nfaafeNa ataK? 

ajt<m atia «r«rjt'5 (Beha¬ 

viourism) 4afea afta*! i 

f% ^tca ?a, «ta 

fena a? ^ajat^r ^caaai ^cac?a Thorndike, 
Pavlov, Kohler, Lewin, Tolman fiffa 
nRj^a^i 'a'ai «rata^: aTiaaf^a fena 
atai a?a nal^l ^Fta fH^Ft-fapata ?fi 
’^t^ata ^ac^ firat»f cncac^a i 

ntN ^at^ Jicattaaiffaf Alfred 
Binct ^ffa (Intelligence test) 

feafaa ^ca na^a't^^? aNtfawtcaa ca^ia 
^jrfB a^a fa^rwa f^ca'-r ata arcaa i ^a 
fafal nN «i> 2 p[a ?ca acath®tfa^’f*i 

^ta’ta 4a*l^1 (Aptitude), 'sisiat’f 
(Interest), a^F^I (Ability) fe^Jtfaa 

nfaatn a^aata afc^ atfa atfn 
aaai ^ta£?a i 

’itN aNtfa«ttaa «faa n^’Fl- 
ntafe ?ata *fa m aataa acaj 
acatftwtcaa c^iai ca fa’aa^a ^<ainf« 
aefee?, ^1 caca «it-ttra^ ?ata ^taa witc? 
ca, <a^faa ^afe ft®tai8 ^r^'sa calk fastca 
?tai <al 'sufaffea aat< faaaa 
^ afa^rcaa acai ca'«ai a«a aa i a^ata 
faacai «ta 4f^i «it^t>r at«5 caata arat»r 
c*fcaf?i 

^ wi^tw faaatcaa capcail aa, aat®: 
af^acaa »ra^ ca'csal ats?a ca feaf^ 

5Nc?, ^ta J[C9! «rtc? ^ta aa i 
«ftna aac? af^ at?a fawtaa'aa^tca 
5?tac^ *rtca, ^ca a^ca'cai^ ^ta ^-arnffe 
ip®®a« ?ca I '®t^ asta facara 

^rc<fe acalfawttaa a^i a^aca^ ?ca i 



(E. E. G.),^ 

«iti:»it^f5tai ?Ffii5Ft«t?[ f^astsT ^c®icara 

45^^=^ E. E. G. c?[«rtf5^ ^?[t9 c?^tc=ri ijc»fi 

(Electroencephalograph), E. E. G. ^ 3 i ^ 9 \] | 

5lt3tw 'SIJI, 5ltfC3FtC'5U^ ’fflt ?nf 1 

-l%C^ (Mechanical energy) 

I c?i^t?w?r <451^ ^tw, ^tc^t^* 

^tcii51 ^5ia ’rf®>T'^5 >!c«r 

C3^N*r ^?lt3 ’^t’f^l56 ’tf^CS ^tc^ I 

'«5ff<t ^fjit ««(t5Fr»i a c^t^r >twi niai i 



fsR “^Wt{B’’5 ^*13 f5f%3 

^Ci^t »ltwi >11=^1 JfSlN ^ 

(f&C'3| »f35\ ’TtftC^I C^t^tCifl mz ^) I *rf^*f 

(ff^J'l cnt9lt«[^ (Right hemisphere) ^tH C’ft^lt’l^ 

(Left hemisphere) ^@11 p I «rf^l8 C’tt«!t«r'c^ '®l1^tf 

CTO (^)i (^) (Fiontal lobe); ('») (s), 

(Parietal lobe) ; («), («») (Occipital lobe) (i) (v) ntf^m 

(Temporal lobe) 



( ^ ) 

4f^t!I CSFffflfl (Jelly) JTt^tC^T ^ CnfaitC*!^ C*tt^ '«lt^|5 ^^JltCSfl 

31? I ^t< (Earth) 'STt^'Q f^»ltC? ?ftW 

^t*it*rl (J>), (^o) >iC3f ^ 

c?tc€?’ sit?jc5i E. E, G ?C3? i 

c^ifc^ C??t?C51? '»lt^fel ^^*1 

*irtc?f I ^ta?¥t»l E. E. G. ??« ?tc^ 

«itc?i c<«rc«F i 

^?«r HtJfi c?H=r ^tjrr? '« <2t?r«, 

(Frequency), (Amplitude) « 

^lc«r? « '8i5{nf^R5 f?5t? ?fc? «r^t? 







Jitw lii ‘flf f?srl *it?cw 

<mjr ^Rrficf f'lw ^»ii i 

?^nr «rtr«i ^nartf? ^% tPrft c*rf?iw 

?f5(^ *rtf^ fiincis lr*r '« ar^['9f5it« ^t5t« c^tft«rhF 

5*it^i c<«rc^ ain^f ^1 c^<n| *itv 

^ '9 

astJii '»Ttw cf «rt?t:’f?J afculi 'Bft^ ’I’icsci 6»itf, ^i ^ 

fl^sj fenafc?9 ’Tt?[tc^ c^®t5 i 4<f*i iriJf 

vai f«^l5 »r^<rjt5 

aTTtPt^ ?[c<¥ I 31:1 


^ ' 5 lJtC 5 fq (Van Allen) 


?f5lH ^na|C5^ 

?c«l ^taf '»it*iai C^, 

*ff«*lrt 

45'Q f«F f^F ^f5 

^ <ji^ ?ilB FTSF cfIB <5rf5r^^-’jl cfc^ 
^cn’Ft?® f^F 

«ltF CFIB ^tl«F CfIf> F911 

CFC^ *ltCF I FtPm '« ^itWfF’FtF f^t^CFF 
’fIFFTrt ai^ ^15 CF^Ft 

artfFf® Ft I >»«►-<» ’TCF ^tt'SFl 

(Iowa State University) 
^FJtnFf WtF «lltC«l^ '• 'ItF 
’fCFF'TtF fF^V^fl^tF CF^^FF 

afFtfF® ^ FW ^ fF5TV5FB^F 
CFWiTFf 'SJ'N «!TtC*H =»tF Cf'eFi 
wrcii 


FFtF^trF nf%'F"HF fF5I''-^fl¥tF 
^ CfIf^ ^IBf '«lt-6l «ltfF^ttFF SFFI 
c«F\fFwr*F^n^ I c?it'ptt«^ cn mw 
^itfF^CFF fF^® FFF1 Ft^ I 8^ a^J^FF, 
ljj«1—F?Wr-fF®ttF ‘F’fIS "FF^F f?FI 
fftF F»-r fF®t^Fl CFC¥ 

FCfC^F FtFtCFJ feCFF^^t^Ftcn ffaiF ^nafF 
ntitc® W FCFftC’l** I ‘FF^ ^ 1 ^ -^|fSl5F‘> 
(Sputnik I) I *rtFF FttFT ftwt^Fl CF 
v|tF« «ilfi5 IFfaW §nafF ^jRfIf 5tFf*fC¥ 
*ft^CFfiK»IF, ®tF FtF "^i»fF¥-F (Sputnik 
II) I f faR fenarcriSc® Slt^fl (Laika) 

FttF ai¥i5 ^Fl¥ *rtht^1 FF-^FF^^n^tn 
ntF'^Fic^ ®*rF ®tFfN®tF «r®tF ^®jtfir 
nF\¥tF«ft^l f &F feWfF 4C¥tli FtFt 
F¥F Fintf^CFFF W^F CF®tF-®FC¥F 
CarF¥ 'S artF¥ FF, ®t*rFlF « FtFJf 



€i»lr «tn <9 t 


«rwf^f fi^Tv?F‘rt'®f»i9 >T^'rji*f^‘f?^ ’Tint- 

I f^*r«3r? 

»i^c^ >!^<sr5 «F?c« 


nc? I ff 1 ^ 

CTCT «itt»i, ^»tc^ 

’vwi <«w^ «r*rrPr« vi cn, i** 
f^wtPifetcw fec<R^ ^5^1 

^W\\ 5C«^ c«^ 

^U ^^11 *f« «itc*ifflft?i 


d^^ssono a0«K 



1^.^. 


icW 

WWno i7«FT 


>3f^f5ai 

stflPfC^ f<^l<-^*fti[ ^ 




‘*58rarl^j i 


I c^ *fcir 

4f*rf3p*i ^«fi»i, ^^cs<ri c^c^ 

'BlC'^'fl ^*" I ff^*l ’ff■ 

*(C^S (Apogee) '« «i5f (Perigee) 

c<rc^ ^'(fti^'w >«»'> '« 

I f^5IV=¥‘ft!l »f^<m- 
fii«n¥ Wl-^JlC’itC^ « ’T’f ^'TJ 

lf«p« nt«?i *rw 

fwt^^li C^ «HftSim«““> «(Explorers 

I and III) nt^nftWJT— 


iflltwtfltsr—s (Explorer IV) 

Fhifv:^ ^i<tsf ntitc*n w 

®JtJf f^fk^ 

s\m*\ nt'8^1 I ui^jttata 
—8 «c?F f^^T^-^pTfr^ c^ WN 
'jfSr^lr® c«rft^ VI, ^ f^cwi ^W'a^lS 

a[^ ^sfj aft^ll ’(til »f>lti| ’f‘f*(1-^tM« 

fet*n ^c»i c?<n c^» 

^!ini‘I^Wl fltPrert •^fsr^-'s (Sputnik 

III) c«rft'B ’t'TJrtw 

^t?it ^ ^ 




>»%i ] ^ HjtCiR 

«wrf^qj I ^ f«c»jw, vjtif ^itWTiT c^Mt 


5 rwft^tfl *rtt'ef^«tl*« (Pioneer III) 
5tlfwr¥ f^l «S]W 

ft>J >Oo.. 

I '95iar? 

f:*i csf'e?! ^titfi 

^•rc’rt^ '^Uu 

JPH ’i’lf «itW^ 

^ifsT ^JtC^lsT f^:»if%?li- 


ftsH^ WiW (Geomagnetic 

meridian plane-4) tl 

life? «r^c«f*r gn 4m 

mi i ftig 
'e ’ic'f ^C5tw 

5ii9i? ««rt'of5i I f5:g w 

4l c^r, '« 

mv\ 



^31^ ftg 

c«rt^5f « »r*itc^n i 

n^Ri-^tw? c^<rt«^5 ntc*f »t‘r:^i-?tcfl? »i^<fji fSif^t^ i 


4fl n« atf^i 

>»«» »im C^r (Lunik 

I) 5t«f?CV *ftitC3«1 

•ft«?t I* 

* 3im wtwti^ ^rfc’T 
4 listt«t«—(Explorer XII) C’lfC^ 
fti ^IB c5iM*ta nfaar^ 

'9 fa^^a cafeaH «ratf^ 


f^j»itfa^ta ?ca ^af^g 4a^ 4iaa 
§*rca 9 ^ ‘^’ a^ata— 

ai <jfa^a cawjtf^^i'sm fac^ §i(ifg i 
^ta'« 81^*1 ^ai ata ca, cafe^l '^iBa «rti-caai 
acaia aatiat»i, gatanaat- 
5tnta caat'sfii 'ftaVif a»rc^ waa wrt i 
faw «raf%g cala^ijfe afa’jf^a^a ^ta^aa? 
^wa Ftafac^F 4rfafgg a^ai ata, asia caka> 
"ilBa ^aat^^ aia aati wfaaiataai wg 
ntfai 








mm «f%wl^ 

«Jt5i f^n nc^n efiM MeV* i 

?i, ?f«Ji fe*r«sja[« 4c^ci c«rti>wf ■rf%' c»tI m*rtrs, 

»r‘f5ii-^w -ife>f"»ti «iiii Ji?w-r 5^ ftf«w 

aftsfi fk^ *(fii*it*i ifesi csrtfeiT-^itfl fscat? 

« ^•|-f?[^TC«5 «iHF ^C< i^wl I *r*r5i1-^tC39 

I ’ftcn-ntc-r c»i«n 





^ ‘^'-43 *fjtC33 C3t3tWl 

•fC3 551t^ I f3?5 C3<fta SFtHf ’fjtBtWl *IC33 ^3*^3 
ntitntfn *rtC’F3 3J33t3 ^3 43 ^ C3?P ^C»!3 fsr^^fe ^ 5 ^ 3^3 I 

*3^ ’flt6tC3l ^C33 «ft« C3CV f^5T«»*^f3?Ft'®f»I <2|^3‘f5l« 33 
3r»J «tc*r3 ?rf« 3t3 3t3 f33 nf33v^3 313 I ■r3-f5I33 3t3l 

331 3nC3 I 


3f33t3 5r‘itt3-r c’l 3fC3 >r33r « w ^l^ 
3wf3«1l '3tlf33 ’r*r3l-3W ftf33 1^3 
33-f3^<>'« 33-ft^33 3f^3t«f3C3 ^33 
*f33 «tt3 cnt3l 33 1 C331 C’rC3 C3, ^3 
C3fe3W3H‘f33IC33 3fl3l C<nt^3 (Proton)- 
43 >r^3Jt| C3'?[ 43^ 4??3 n(^3 *1(3311 


• 33 ^3^lf33 ftlC33 «l3tC3 

^W3S3 C3 6»lV«lf^ 9\ts 3C3—^t:3^ 3«|1 
33 i T^W3t3-C«t^ (eV) I 3H W 31 43 
(3^33 (Million) Ic»l3t3 C3ll^3 
3t3 43 MeV I > MeV<-^ «»x>»'* 
(erg) I 





I C^tos C«FCi4 f^ij '6 fe«R' C5ll4t 
. •ffl’^^ I fsca? ^c«j' 

^ jf*i5t< f^f^ -rf%!^ ’Rtr^n 

cir^ftt^n i c'jft’F 

f^^ '6 5f^j f^«(‘'t?i'f ?P5ii 

^111 

nsRT «^et5^ %je>- 

c^t*«fi sfl f*rw 

f^f«5 

»f^.'pf< f% i?c5T, c*i ^«rt3 'srtc^ite^ 
^31 *ftwi 

C^rsi C^FtsT'® 

<ii5|'{5 |C^ 

'« f^^Twrt^ nf^f^wt^T 

«rtf5r c^, oit R?T«.-^*rt{B ^ 

*fjt:R *1^ *i(t^i:^i 

(Alfven) C?f5n5%»l^T 

c^, <fjt5tt5ii •rt'ir *fHt*rtPf ^!5 •rtc^s 

»if«-c5rn '« 'fC5h«if 
^*fa f^a ^ca i ^ta f^iait^ 'am^rtca 
fa^r^.-a^'Tta n^-can ’rata aca ^rei fa^a 
caata a?[ caatca jf^tcaa'i 

5fa, ^^Tv^ita ’fjtPtcai ataa aHtatfn 
^IB atc<Fa ajaata caatca aacsra caa’^i 
^tata ^a»w caatca a»! 
ca«it, fa^jv^ata ’fjtsttai aca aa-aa 
^ aft^fa araata caatia i 

'sa^ fkia '§C5\a^ ataa caatc^ ^a' ^a 
ft^a-aFat'efaa *fjt5ttat aalB caattat 


acacii «aatca aal 'srcatsfa ca, fa^i^- 
^pat^fa '^t5\a¥ aa-caata ^aa 
aaa «itca, ^aa <i)cwa af^-cataa 4^ 
feana acaa fac=a aatafa^tja 

•iia^ «iif ^at^a «i^aTi«tca fafsi^ ^ai cac^ 
atjai cacat'S' af^ fa^a-a^ai- 
'sfarar sa'tftca catata, ^ta ca ^aM 
aiaa aataf^ra ¥ja, ^i 
4iaa cka faa ata i <a^ ^raa 
faata vrsil fa^j^.-afaHfa aastrai 
ara aa i aitstcai acaa «rt« 
cac^ fitf^^^itaa Tta acaa 

siaNfa af^ -ata ata fa^ afaa^a ^ca i 
aai aa awa f?c^ 

fa5j«»-a'at«faa %mw, a^ i 'sa^ flt-a 
aa-fsc^ atai af^ 4?f^^ 

I 

fa^ivalt^faa 'Bita« afsa ^ai 
(iiatia ^caa a^ai cac^ at:a; aai—(>) 
fenalaj af^ « (^) a^-apsa fac’F itPiata 
aataa 'flafB afsi aPf^ 
fafafe ^ta4 jjaa aa—^csV?^ ca^aj 
ca 'Biaa^i ^ aa i 'aaaaaa 
af^ a^a aca aw 

^ai ara i 

f acaa? «r«twi f^5rva»at? 
^lawta ai #fca ^ 

faf«a afea fa^ivaf^^ajpjw 'f- 
csVa^ aa faf^B *TTtFtwi ara Flfaay ^ca— 
4¥ai aai arari i «ffa afirata 
af^sa^a c«lt^a « ^raaSa ^jta 
^Ttraa caB^ ^a araj «rtaar arai 
a^raf «rcaa v«fa aa'«raat»fr 







C^. (K. Birkeland) 

iCarl Stormer) -49 91? 
9f9 45lf ’R:99*ft9 

^91 C 9 :^ •ftnri '^t9i «r*it*l 

¥C9fSiW9 C9, 49^18 '«lt*K 

f9-C99‘-^fife *lC^r ’?9l 9t9, 

’Jf5t^9 5t9f9C9f ‘f9f99i’ '« 



89^ ftaf 

9t#»lTt'8 (Birkeland) 'e C®fet?l^t9 
(St6rmer)-49 'Bl5JTtJ9 <jf99\9 Ft9- 
^C9f 9W9 «f«tC9 ‘f9f99!’ « 

^9 I 49? f9C“f9 
^9^t9 C9 '« '11T5T9 

^ft?9»<jf9^9 5t9f9C5F ^t:?9 *ff?lf^f« 
fs^ia I ‘pTfiV ^fsT 

9t< 49^ ^t=T ’Tt'rl 9C» ^t^Fl 

?t9l¥ I 


f?c5f ^ 49^ cafta's 

^ntw ‘f9f99i’ cnfaia ‘'dw^ttw'®’ 

^tC9 4W C*f\?t9 I aC^T 59 ‘'5l5JC9tf9^’ 

9|tt9 4t*r^ f95T‘*»-9f*tt'®f^ C9!I 

9t9 I f9?iT«s-5*ft9 ‘'5r5;i:9tf9^’ 

C9, C9l9^, 49i*r *lf9^H9l 

'9IC9^f%'9' ^9 I f^jai ‘*5151*1 tfw^’ 

•9tC99 ‘*fr’ ^f8 (9119^119 fell9C9t?fJl 
f95JC^9 4^ *5C9F9 f9C9 

C*H? '51^»I ^r9^9 nf9*l'9I»i «fC9"t ^19 
49^ C*l^C*Wjtf«9 =519 I 

‘C^ 991 ’ (Terrella) 

‘'5l5:*ltf?«’ « ‘f9f99i’ =5tC99 '5I%'9 <er5lt*l 
559 C999t9WJW 9t#^jt'9 'Sta 



Tt9 5*891 *1^91 4^ f9«t9l9 

fnaitV ^59tC9 49? f9f«99 ^95t9 

<|C6\95 c’ftaia *191^:9! staRc^ 

c5 ‘Rftai’ *6 ‘<5i»^*itr5^’ 9rr9 59 — 

;5i 85r^ fpR 419^1^ 5Z»i11 4^ Rear 

‘915Wtf5^’ 5lt9l 9CS "S ‘RRai* 

wcT I *515919 ^91 car^ 

*(t?9,.9rf cata? 99-f95T^ « aia-fa^Tr^a ^91 


Rar 

‘ckaail’ (Terrella) f9C9 9t#91Ttr®9 
^aliFi I |95-cnt9ir^9 staRca? 9tP5- 
^9i¥t9 ‘RRai’ Tt9 49^ ^t9 staRc^ 
'5i5J«9in ‘9^5C9tR=5’ Tla 
991 *151^151 ‘915C9tR^’ ^C99 ‘•JW’- 

5f8 arfeaj 1 

^«nWl9 455 9F:9f5W9l 4^15 

^5«> 9ta?|^ ^C59 ^t9t^^ 




4ff8 csit?t?r cnM^ C5V^’|f«f4f 

^C?l I C’ftei’p|5c^ 

c9zm 5Jt*f f?c?f^w5r I 

^al mK 

Vi I cf«ri c^, ‘cfen9it?i’ 6t«r?c^ 

w ^1 

'Sfsi (ii^ ‘'Si»?cvtf?®’ '5rr«f=«Ft^ ’V'TST 

c’T^ftiJil *rc'? fBcar 

‘f^f?^’ « ‘«i5;c*itf^^’ 
S('QC»\a 5FC^t<3rt»F C?e9l I 
*t'ac9|?t ^r^cs^c^f 'tr«f’ ^iS i 

9^51 ^»ltc^ 'CIltCS^iT Clifts ^ 

!>s«b- y\z^ (Christo- 

folos)-43 C’Piaf f^5T^- 

^nt®f9i?r ^rcf ^®1 ^1 '8151^^ ^Jt^r 

■suti^^sr =?fS 

f^c’^pta‘151^11 

I 'sit^f’T (Argus) ^@11 

(Folkland) ’Fttil 

#•• fec««^ 4^15’Tt<ftfl*l ^?l*lt^- 

C^t*11 f^C? ^t'«9l V C^^tC^l C»ll5?t 
f^CTfil‘1 ^<11 I '« 

««t>*r 'Q (ilt 

(Fission) 

W '£t5'Q "t%>I”^ '£fpi 
csFcai '«rc^"r 

^Tt? *5?^ ’FCl I 

’t'TJll-^CJI 5["^ ’It'6^1 I 


^ ?t59ir, ^tfl I ^ 

C»rt»!Tt«r^ «r»rt« Jl^t’rt’rc?! (Johnson) 

f)c*r?i ^*rw« »i?i? ♦Tiurri-c^fjfts f^r?hr*i 

5F?i V I ‘fl^fcii'9 f^^i«.-^f^^t?r ft?® 
«r*ft*i nt^fi I cj}^ W9I CTV- 
csfjtftsw 'Bfart^ *r?sit^ 

«t*ii ftc’?ptii:*fii 5T*ii c?^i I 

»icsi5i ^riT® »i^»Tt?rw 

I1c*f5 8»» ftsc^ifft^ta «rtf 
C?? CJI’ft^ (Mcgaton)-iifl ?t^C®fCi^*T-C^t*|1 
ac^FC^ ftw ftc?r ®t?i ftc’ipta^r ®ai i 
(Starfish) I 

'fli ftt’?pt?ic‘r^ 

Vt ’i^c^ ^tc»ifti't?i fftjt fen-nf 
(Aerial) ^(ft® 91*1511-^ 

’Tt^tc^r ft^tfa® « ftc^Ji'i ®5i 

1 ^ 51 fr *rc« 

(Telstar) ^tft® <4^ ft^“t^ ’I‘f5»1-5(ta| ft^R- 
• > MeV C««rc^ ®Cil 
> McV Ic9i^lc5fii *rt«in 5ift I 
^tCNft^ft wsftsft—i« csfc? JT^nr 
few" '»lt«FtC"f 4ft “'i Ivlev'S ®ftC5ftS 

»i5ftc^-f '8fw® 

®'«fj aft5>1 I C4t^5T-?1t5T^ir 

»r*itc^-r ®tc??i -ffefl *tft*it*i ’ftc?® 

ft'aac^tnj ®‘<rj ^t5iiii cnftft I 

«Jt5f ®ijtcst«( C^ltt?C? f^je.- 

fe««"c^l^:—'8ift^t^»r ftsit4^t??f 5ic®, 
fe«R" c^rl^c® c^r »f5r-ft^i^ 's <)i‘i-ft§Tr®^ 
^ft^t'Sfti ®C5, ®ft1 c^cffe 

'4ft»ri ’T*i?»i*ft nt® '8i^?ft 

sit^ft »i5ft ®TC^ ft^f cir^ft 



t ^*1 M[, 




^tir I Gwen’S 

iff?*! ^n'Sf^ntN- 
fi|?t?l—« ^«rSl ^5, f^si »tt« I 

«t^Jl tot® I *ft^'Qfsi9t?I—8 

nt«?i a cifcf nt®i) 

cH^ ®l ^'f I '^l^*^fc®^ 

c^, 

cifc^^ fncf arc^i 

c*iHtovf*n 

1% ®i 'fl^jf'6 I rmi^ c^tt^t®. 
(Gold) 'Bifj^itij C»f\flf^^IV 

^Pr’Fl c^ cbW ’?iS 

^?l1-2tf®^llti! 
Ifl9\t ^»Tsi®t?f ’?ll ?[5I 

^5*15 «lJT*l®t?I ’li C^t¥ 

f^^iv^Pr«pt«fs! ‘fiift^’^tif '»ito*( 

^C>T 5F^ I 

cJi'sfsi i^ir— 

'Slfci I 

fi»J| 

^ta*l CJi\^ 

I »iw 

f®lf ^till*l ??( I C’^Jt^f-ilftl? 

31CW ^ten, ®«f5T 8r«(tJT 


fe*ft?tsr'®^« c®i^r ^ti I ▼w 

C'tt’V '6 * 

*ft'e?1 I 

^<rsi ic^ ^ti, w 

(Decay) «tfaF^tl C«rt&=( « 

?? I <41 f^^TV5Ff??t®f«ll f- 

fk% C?^^C® 

<?tC^ I <4^ ®^i5jl JTC4r wl^c® C4t^- 

TTi m, f%« <4^ 

5F*ll C^tiJ6 

C^ Ic^^§c=fil ’?1S ®i 
sfsi fnfl c«rlA?i ^wc®1 

<4c»r <rtc^ I 

®lt!t'»lltc«15r 5|^(C^ (4*tJ»'6 C15| 

Pi^tf I 'sitfftn f^f®4 if^? 
c^rt^-^it? f^5t?i ®!ii Tf», 

'Q ^*^1 Jlilt*! 

^ts, fk^ f^f®9 ito 
c'tc’F ^{5 BffJii 

’qtw sfli ’fcsi 'sitcJift’fts ffaiJ} 

«f‘r!ii-^[s c'tc’if 

c^ ®«fr C2r?i‘i ®i c<ti:^ ^|5 

5(ta! <4’Fi8 

nt'«ll1 I <4? ^t5*l f<F, ®til ^»IM1 
<4^^® ft I «lt*(1 ^t?r, ®ftf c® 

^t*ft*l-ft®t^?if ’f^^'3' m ®Tt*» 

I 





i»ii 3ft:?iii 

f f^sr NtSMir =555 

?F3C9!:ri Jlt<(til*l 

5Ftc^ ffgii f^si 

^Pr^ir 

f ntsii mizn^ 

>!?t>r^«t«‘JPfftif *ftfl*ftf^^ wi 

^’?ij'8it^?‘i 

I '»rtaF vf-f <Tc?r'« 

5it5l1 «(??‘r?( ^<^1 «f?H I 

ntfantft^ '8i=i^ta 

55nf^f? ’TN^t? '8it?ti(-sfwtsr 

ff^j{ ’^^ii 

^fm fen'src^s 4^ 

'aitceitfB'® 

'SiU'lH «f5{^tfl C’fl ^’ifT «f=fH 

^tm f5^t«(t^i 
^?S^^ ^fCW *lt«(fC*f Jitsil 
’l^'Sf? ^*11 


ntca c^, c«fJtr^f^®t^?i1 c^t{5 Cftl5 

'« «r«fjN^ cst^srt? »Tt?!t5 
R«fJt® ^tn-^tssjs^ SCIS ( Saha Ioni¬ 
zation Formula) Jlt^fC^J Mff 5F«Cf5[ 

J|^:(3?l ^t*fJ!t<3l I f^I, Slf^f^tlil 
>if9i ^!?[] c^rt^ 

^51 5?1l C^siJf ^65??r ^*ft*fH 

^N*(ri3l 6 

fk^ ^ri^t^fi I 

c»r^ '*^c53t*i^c^9 ^s’T 

f^, ^I'Q CSfJtf^r^Bif^til 'SIWfJfl I 'flt 

'Sf^t^ri starJCf ^itPr® 

?pii^ta ^zw fTm i 

cnz^ ^1, 

‘il^«ri y[^Z^^ f I ff« ‘ill 

CM? c^Ml* ^1 ?[CM1 'il^ arts®! 

«??i I ^MtZ'H ?c? c?, 

CM? ^>t?1 ?CM1 C3]|?tCi|, ?t? 3i*lC5 

?t^? Mf^MM f??fa!^ ’PC? 

cs^?*? c«p3f 4?^ ^r? §*rc?? 

^?t«a CM^iS? I (ill 

?M1 ?? C5l??r CM'Cai? ^?t’n (Mag¬ 
netosphere Boundary) I f?C^? C?Mtf 

4? ^55«1 ?CM1 ^t? <«»,••• ffCMtfl&t? 

?tf^?tCM‘il? ?,8*,»»* 

f^C»ltf?lt?l ‘III ?tl- 

f^?^l ’it’ll ??t‘f? 4fapil 

m 5CMCII ‘ill fMfC’l ?C?Cl| 







^*tt?t5r, mxjMi c^, 

>e ^f«Ji *(f^5 

cbH? CTai I CTt^ts|5'®ti:^ 
ii%] «(?iW9 

^ «fflC*t« ^CB I ^55^t!f 

'6 fkl^^ ftc-(5l 
^{5*1 I 'fls 

'BTrtf^^ ’Sf^*t5*lt^ I 'SrtB i*** 1^c®!l" 
f»|^ ^nw 

"ife C=J^ «ttB C^l'^ 

'5I«|^ '2ftf <iftC5f^ ill I 

(fli^ra if^»(taii 5t»r ntf 's^ts ^c®i «rnr 
i.. f%c9itf*ifetci9 

(Neutral Atiposphere ) I ^•* 

few'^r?«.-^*ii 'iftiF^tir ^rt?: 

(fll ^*11 '«lt^il*l®9l I 

^it^iT «!1^^ >filfen^ ^*>T 
fiUf'tfii^ iit«iJt^<*l c’Faj 

r^mi^ C5\^? c^3i I 

fe*tarra Fft^ ti^rj few^ 


?[wi >ii*N fsci fe*r4? fe *r cf 
(R+h) ^jt>fti:<ff ^tvt5 nt«f «fiff^ 
I fe*f>Sf?fe« ’'rfr m 



»iffec^»f V fenfiife<5! ^’Fnc'iT 

c^ar%^ iic»n[ (C) nfsut*! ?i»it 


c= 


m V g 

(R+h) 


• • * 


(>) 


*f«« filfe^CiJS ^t«fjt^^*l ^i3 'S^ 

fen^sr?!?? fen? Jit^utf^*! ?tn? (F) 
nf??tn 


G Mtn 

^ (RThT* 


• • t 


(^) 


cnnttn M ^f5r^ ^ ui?^ G 

JiNiM*! I ^’Fnn ^cn 
(^) '8 (^) n?"n? n?tif i 


few«? ?ji5'8in n*ifen« 

(Mass density) '^tCFi, ®1 f^<t?n iF??t? 

fffeif fenarcF? nWni f^cBciiii 
Bftiii ^tci cn, <4 i^(B fffesi 
fen^r? nf? t? nw 
’F^'nin «iirM ^t?, ^t?cn fen^r^fe? ©n? 

c^arRgjr® ?c»ii iiti?i n*itii 


in V*_ G Mm 

R+h " (R + h)* 



fentsfe®* ns^’F?*! («) fen^ffn^ ^??t? n*i? 
^tn?i «?ff cn, ^nnfe n;^Ttcn i 
f^nc«( nf^ A]\ fenf^« ntc^» ^t^cn 







f^*rS\® f^cs^F ^^<1- 

In'® 4? ^r«pt ^ I fe*f<arr?i 

a «?tnF, ^1? 

«tf«ticnfl ?fiii ^4v ^'9?m 

(Deceleration) I 41 Itll 

fe^faRii ^r^cnf ^ iti 
41^ («)-4 itllt^F^*! 1»T Cl^ l«ltl 

^•r'Sfils iti^ii 4<n it^i 

i?f ^*r<sfc^i nf^ci’f 411 itii 
ii:ti fe^fi 1 

^^rdfS^fel fe55«1 fl<l Iffl it^i i^tia 
nfiitn ^11 iti I 4ti'tii ici iti:^ iti 
Cl, 4^ licll fe55i$tl It^l 4« 3^1 Cl, 
^i^rilgi Ctcfl ^ci i*n:i i 


^flftl ltl5'QC«!l 4^ f^-fl '8i^»r ic^ll 
’«itiii'9i I 41 fi^f« -srti i • • f¥c»itf*i^ti 
Cltl^i*** fic^tfl^tl n<«41^41 flf^l 
^^51)tl 'Bitll « «l^l 

111 fifsil I^cicil^ artll ^tci Cl, 
lit*!!?®! isi^tl Itl (Refractive 

Index) ICll 41^1 fl« ^^tlWCl tc^Il^- 
tcii «rf«iii iFi^i 4C11C5C1 

11 ICl Itl I ClltCll Itl Cl, f l"lltc?l 
^ICWl ITfl «ltlll'SC»ll «ff^W I'l'Sl 


iMll— 


/<— 



Ne^ 

4w*m eol* J 


'*•(«) 


ciitn N-^witcii iii/( fifeti)'®, 
e, m - llt^l Ic^ll^ll «f|^-lt<i1 
( - i’eaxi*-'* ‘fjciiti) '6 <81 

(-ax>•-'•' fiiirt>sDti), 

(“ 

^IWl / ClTl^ )l 


iitiii («) cici citiTi Itl 

Cl, f^tfiF^ Ttci fiffisw 

4rii cici 111 ItiiSi'li itl 

cici ^tiii'tswciti's ^nr it*i 

f?restit cicsii ^tli '«R{it?t ^tw citcii 

(Angle of Incidence) ClCl ^f^lll Cltl 
( Angle of Refraction) 1<? I 
i^r^i 11 ic^i «rf«ii‘i citi'® ici ci^i 
41 I'd ft m ^ 11 ^ii «rf^iic*ri 
Wtlltl '^5' «friSl»ll IC^ I 'artlllltd 
^di^cii 111 411 Cl, ci^ti <5nr*ht^i 
*3[< <2ff^l9^1 I Id ^ifl^'® <51dl 

Itci 'B^tlll'®*! 4 i{B 'Sltlltl lt«l 111 I 
^«lt^ ^tlll'Qdl Cltl Itl ClCl f 
I’Mltl ifl *^<'®tci 11, 'Stld 

1^111 (O ClCl Cl^ Itcil Icsiltcil 111 
ici— 



Ne« 

4’r*mf^ 



N 


4w2ra €o f* 



f^utl^ll 'jfll^l ^ifl^tl ClC^ C«fl?-ll51 
ItltClT 11 l"lltdl Cl^tl“l!ll Clll 
^ ICl ^55 I'^ltCll Cl<5tl"®ll Hite'S 
ItCll I iHltCll 1511 111 

ICl fill '«?fd, ^11 ^1 <5ftlf-ld 
Vll 111 iHltC^l it'SlI- 

«»tltl 111 ftlll*! ICl 1"111T Clt!( 
cicif ic% 'sti nfiltn 

^11 111 41^ iHiti f «rtii itid ii*lii‘i 
(<»)-4i ititcir ci^ Hill ^di^cii 111 
fl<l 1F11 Itl I 4^ licil lltH ^C1 
^itiii'adi ®55sti ici tc*iitcii 111 ff 
Wfci 11, <51 Clltcitllld 11^ 

fK5i I ficar cm Itl Cl, ^tui'Od 





"(t^^ ws\^ « ftwtn 

V?, ^<((1—D, E, F '8|fci| I F '®<itr'9f«( ^55 

^w’^ifiT ^sfT »r^mf ^rtcfir *iti8c« ^tr*r i 

^CJf I ^B5 il 'S[t9JT*l'QC9f? 

fenft'stn c*ti^ F-^wfl c‘*rc^ c^Ffsr «rf^»r3^’?'«i!5i sfU 4f ^rirsr*iw 
firf^v»|Jr ^?i 511, c»T^t5f 'fli 'srt*rt:i-ir?tc5T c^t^i 45t^ 

c^r ^iiris *ft:ii 5111 



^5r^ foiai 

^1 F-^«ii ^C5 i«®« 

F-^tg?lfe*rW9 *l^'5 

fiat4*tal ffentsl?! '■IJtC^ltW^ (Aloucttc f^•r45 C^fC^f 

Satellite) ^ ^iIW5f | %n<3fC^ 4fjg ^F-PtJltCTS ®rtifC5n ?f '« 

'^t®f«r ’Fsi ^wi C'Sfa’F-^ai >irf?®-’fca 9 c^^ta-^rc^s 

cat® ®"^5Ttc^ji ca®ta-®a«F fe'.’itft® ®ai ^ai ca®ta-®ac®a ®"aat® 

®ta F-^caa §acaa 'arhfsra'Qa cat® '^tf®- ca^ ^■eata ®a®»fa '^taaa'Qa ^atatPf c®? 

®fii® ®attai ?a 1 «tf®®fa® ®a® tLaata ®ca atiSt® c^\^t® aita 1 aa^®l- 

fe^r-aft® 'Bfafij'® 'ait?®-at® -aiaa ®ta ^B 5 ®ta *t®f®a ^ca atat® fawfal" ®;taftsa *<1® 

at® ^ta®lcaa a 5 iT F-®taa feata f®®tta ca\fa® assn 1 ®jtatt® caafa ca, ®f^^‘ 

afiiaf®® ®i fafaa® ®ai ®a 1 ^fa^a csVa® ca®ta-®a® afa cs^a® c®ia aslfa® 
^aft®tacat® ata ca®ia-®at®a at^ttai ^ta® 5 a-a^taa aar fata ata, ®taw 





jf'S*! c«? *nf orti »rrt? c^, 

(Polarisation) •ffilT^sr I 

«sr^ ftrai or^rtrsn ftm (R^t?- 

fir^ ^ «r $Ji-il'9»! '8 


•flw cvffjf ^1 wtitc® cft*l I 
¥rNtc® ^•Tsr cftcTir (o) *r^*f ^»n— 

8 - Nr 

c^^rtcJT Hl - ^?c«ra nf®*rw cb^¥ c^ciis 

K-<fl^F}5 

<si^\ 



'S^K f6^ 


^ <r ’nunbR^ 

^ (Opposite). (Equal 

amplitude) (In-phase), 

(Circular polarisation) 

^WT 'e^ ^i5 T5tfR ’1*1^^'^ 

I ^tf 

cs? ’W^R *R 'e^ ^ ^3rT?r ’TC’it *r<t- 

ci? ^ I 4<R ^ 

’PPPs'af *tt'8?1 

irtCT Wblf^ ’V' I 

'8S[^ ^ '8V< 


c?«n c^, *iti( 

8?R1 *FJtWtC® \<=T C’ftl^R *f1l^t*r 

'8irt5(*i'8C^ ^«i^5c5T?r ’T^’rii f^»f^R*i 

»PS^ I 

^Pfc« f^wr^?! «tti 

fkia c^r^ttcsn c^, f r«*r 

^<s5itf?l^ ^TOi »<i^^ ‘fe’ ‘fl 

5' %* I 

^ ^ 5' JT*lt^flt91 ^1 R<t^ 





« fkmm [ ’rf, 

^•r-jf^lS m9 «t* ’nnuhR^ 

’f^'Tt^ ‘ii’f«BCiE I 8*r^ Rear »r"nw ><»® 'irt^f- 

4^^ ’jR^? §*fRf« jfrw c?wi ?i i 4t ^?8r- 

I ^ «ft^!i- R^ RR t 



*['«w i ® ^fRsiiR 4a^ fe' iltwa ^aiipa Rar a<Pr ^a«F 

ca^ta-^af ^ta^ra'sen if ®' *f<r ^Rapa «jRac^a »rat«at»[ «rtiifa^ h^Ra^ 
a^ I i ® 4a^ i' ®' faRa a'«ata arjtatc® 5t*r aa ’raraca ca^ 4a^ *iaat^ fjiA ^a^iRa? 


^«iA, i.1, >59\)\> 

5t9«^;r^->oox 



«5ia R? 

\<rsw *fRat*r RRi aia i ¥c*r ’jR^ aNatiai -pi aa i ai^ata ^t*iR« 
fenRaitm armR^ ^awa ^raa^R Rca^a ^twa Rf nRa^esra »re*r ’iw 
*(Ra^a t i 4^ •iRa^ R<a ^aR ^aR® atnaRl RRa ’aa^ 




4 5t*rtt<lt?l 'sil-^rNl dttff-^Cl fiff^w 

(Institute of Radio 
physics and Electronics) ?f^»{ 

fItstc® 

’IJIir 

^■hrsR«:>i iaf¥ c^mww^9 ait^ 
r!i<? ^91 nil CT91 
C»fC^C9, «rt99Jl'Qi:«l 


(Diffraction) ^ '« 

*rr9»ir*ro ^91 IVfftfif 
9fC9 «rt9Jr>r9w wt9 ^ 
«t9«9r »r9t9[ ^9ij9tir ^ 

§55^9 9t9m»l9 §*19 ’1199*11 ^t?t« 
C9fl-rf§f91lt9l9l 9’Pit’l 9t9l mi 
ffflji §*rifc99 ’it9tr9i§ «it^9*f ^r9«?i 
*yf9^9 9tl[9'St»l ^ni^lS f9ftl ^9«r-^9^ 
cntr99? 59t9 9't»1 'fli nfsi «9sp-^rclT 

il, ^t'W 



§nfi§'5* §:^f§9 »f^9Jl *I9ltt? «ft9 
8»Xi.‘» / (f9§f9)' W 9t^?tc«l 
f9§|9)* OftC^I 

9t^?tC*l <srt9:^r»lf^l §*fr9§'S« ?Jt9U® 
\*fW9 §*19 f <R« ^9JT« <il9f ^ *(f99«'*r 
WJ ^91 9t9 I 11^ ^ C9«t9- 

^9CW9 f9rfr9pF (Scintillation of radio 
waves) 9»t1 991 «>9^ fsci 
’tC99*It’lt:9 <l|§ 99J*f9 ^f*r C99tl91 

9Wntl «lt999'«C?l ^W|9 99199 ^ 
*(r99«'?99 9R» C995t9-^9C*f9 ^*19^9 


’yf9?l9 §nf95f9 C9C9f 99t9fH >19191 
C9ft9'8 ^9T «ft^9l ^91 >1^9 991 C>r§ 
C*SfItf^r9Wt9*^9l *jf99t9 9t95«W9 
9t^c9 §n<src9 99ci9 

«9f-^'fI^J9 q:99>'l 99 lN9 ft9 991* 
^tC"f9 «iaff9l «9J §?(9t{59? ^9t99 I 

<ii9f m% 99tfH '« ^f9fhi ntf9* 
*ftf^9f^t9 9i*t §i(9t^9 9^ 9tl?C99 
99tft® '«ir«9tt99 WtCf 9t^t9 
>F9?« 5TO 9ft(C99^ f f§9 §*f<ir91 





i 1 »i«l*!r ^firw ^c«r 

r-(»i^ 's 

c^c"fs c'«i'i*t?i 'st’f *rf^i:« 

Fff 11 nf«i*itl3s 4fi 

JTJfif ’fBPi 'Q 

«ltlfl1 C^t^ 51^ f^sjt^lf, *fp5t*l 

*tt5t® *rt<«r?f c*3ctT 

OfClil ’fk^T 

®tn *ff^ «rc=i^ c^ i 
c^^^U 

^*\n «rt^t9 *ff5l-5?*lt?I cm ’1'5, 

»f^*f“f c^*nt Ft^, C2?t'5m« 
5|ft^ fjfRsir «tc« *1!^^ 

5|® ^ 5j^ I ^tc^ ^cwt’f- 

Tfl «fti:« 3p*lN^ 

m-\ ?5C*f I ap*i5m*it!f srt^j^i 

lilll fe s(5it«| I 

c>f'*r nc^ 

51^1 »fw I Wfl 

31^;^ cyntw’i^ ^1 ft^t9 fin 

fw fv\ 511 1 ^^^511 c?*r ittf 
cntf, 

ft»i, 5ift-5it'it5 nfisn^'e nrsitki 
I ’^fi'ii c*ri:-n fii»itfif t»r c«ifT^ c^it 


C5ftfet?i5 ^91 Tt?, 

fir?it?tfiifl ’i«»»ir-*if«w^ ^c«i 

515?® I KC’n 

«ni ^ff^ I ’ll*? *ffaw-r? 

fifni^‘i-*ft?itl5t^ fiici, '5f<f«. *ffii?r 

?tk-i^r5i5T c^fr^ »r«i-nfiw-r 

^^if\ 

Ifis^t’T S^ifl I 

fir9itfi‘:ft*i c<«rc^ f^c9«*n 

^twl5 ^till ¥W5(, ^tc?f ^t»1 fif»ft^^fi«f 
(cnc^Hfif*^) I wj 

5r I '«iki« wi 

fif«»1-f^t«(^«f, 

*rr«ifii¥ fif’ii-fiw*!; w c?f 5 f 

’ll ni’f c^tsf fififfe ^H»»ii 
'?"«5Ttir5|%1, ^-*flft<fi3il51, 

fiwtisifl c^h ^iirft’f 
’^far ^ai 

'«[t'«^t? c««^ 'ii^ vtfiB ?prfl ‘ittc’P^r i 

^ I f^csr<ic*Rr ^»i'5i 

*itn^t1^:« ^^»ii 

c^5i cfN nt»ifi!f fir»n 

’?taf Cl’f f CIPI 4rt?t5( ’TtW f 

’ifilf«f'9?T*I ’f^ (Ptfi c^*i<)» 



cifWir •tftww 


»r? c«f»ii), ^iaj^ 

, « 5tFf*i (*rf5CT^«f)i w 

'f’ji ?ctr:i 5 ^ ««ft«rtw 

^i^tcni f^»!i w ^tac«« ^ifi W9i 
aic?5 ?ii>r fifta »• 91^ 

9f>iCT?r ’j?*r f^i 

Jf’tU I ^t9*l ?’ji ?f515 ?[c^ 

^t5? cn<F «rtf 8«t c^tfe ?'Bftcn 
ctt^N*t«-*it9i'^f^ nk^ia ’Ft«fl6l cn^ 

«rtff s» c^{8 ^vi ^tc«f 1fNt^ 
m%j fwl « ^^t?r 

4rtf ^ckf I ^cn 

f%9itatfn9 nk^r, ^JTrtJT- 

i^sr- 

’fstw Pp5ft sitjrt3^*r 
I ^ ’T^ STZ’P®«r»l<l 

«rf^ '5r< c^n ^51 «r«ft5T 

^mri I ^tar aftSsi I ^tii'f, 

I iflm'S ?5c?c^ ^ntci i 

f^9it3 •fsi I 
^T«fi ^t*f'« 5tc*r m c^^- 

nt<r:? I c^*if^ ’jtf'inNs 

m c^tJtSsft^^, t??r 

*ft<<r? I 4?i fenw ^tcii i 

^<(Wt ^S«f^1 

-aritf^fe nW5, =?«rt5?i 9pt?nf^f 9it®i I 

9!t®i s^i 4r»r 
f««w^ ^tiri «fcfl 

’w *ra, '^’T^ ) fn»ii 

fepjitfl'® ^ f?c»fca or<n c*nri 

ajt:irflft»if'8 art^i? sf^sj ^r? 

« 5tc*R ?i[*rtarff® *ffr«, 

Vi 'flitf^i? c^^rc’f •ft^nr i ‘fl^sfc’i 
fntift® ’([ati wa aifcflaPr»ita 


<riC5(« ^ *ttt«i *ttlr- 

f*i"rt^ *nrW«f»i intiw ’mw 

nw Tt» siijaafii apRi^ ^ti’t 

ire's? am{»rtw *rte^ ntefe »ifNs fnr 
*rt« I *rt9if»if f^9it« a|\5jfV^ '« 
sten? ’fc^i ’fw PfCf 'ste? ntc^ 

?e® *rte51 

f"r*it? f5i"5s^ 

ifsss^tn c<rc^ ^tfi cjf »rife^s 
aft« 5tf ^fs *i'5^ «rs^*rsr i 

«« ^*1^ ^tcii *f5=i'« 

’r^"'te’f c??? c^f^c^s w 

S!® V, c'8*if^ eshaft^is 

c?\rnc^a ns? v I 

aaf? nsw? ?c»i ^s®t ff? I 

fw af?e8ft^, 

ir?tc?s »i^*nc4 > n? v 

n?cst^i Pints n*? 

V ^tcfTf ?i sinmfs^ Pints i^nsts 3?s®s 
stes I ns P'S Pen «trlt?'ss Prm-Pw'fc? 
ntnPf Pnts ijnsts ^rtcirs '« ^ntiP's 
Pints 'ntP^j *nl®s i vin arn^# 
^sjnsit^s sfttf sensesntes cs,4t?in- 
^ten «itrts Pints nsnr nnn-w arcnsFi 

sjtnsf'ss fin, «f«'5: ?tens ^nnts i 

iitft? ¥ttn nrsntn ntnPi^ 

Pm nP^ sespn, ^ts c^? ptns ensts 
§nts c?^ I ?in Pm-w 

nPes-i nse^ iicTiari s^^JUfts ^P-ssm 
csef ^ sts I 

^Wfi se? stse^ ses cs, ¥nc?i 
aT?5^, aTss^n 'ns^ts ntc^ Pi ?t?tsf? 
fniPsf nfvs itvtes c«Ft? s?siii pens 





ftiiJT «d, c^P( w 

Jiffs'® c^fsf 

glP®® ( ) ^T'StC’T ?5Cf I 

’Tc«f 

fi^iTa '5[tff®’f® 

n55T'«i ^fc^i «ft<fPi^ 
f-|9il-fa3tc»ra c^ sit^tnj 

’T’^i-nfaca-r Jf^a. ^i apcJi^ 53 ^ 3 , 

^U 1 'sd 

'5>tr®a ’^^'6«ri®if mwim 'eitc^ifspar 

fasta I 

'fla'Ti® ajai?® '»ia’9| ai? '©^'5- 

^ 3T*lMCi( ’Tt^Ni sFiiacii «l<^5 

^5tar®9 ^5 f%| fi«ii’fagrtc»Ta Wt®: 
fawatl 3i»Fa-nfacac»ia 

•tt«ai ata, afa >iat»rfa 'ai^cata^r 'f®c'^a 
jf^raatsm® fp^tatata «ri 5 f^^ta>?t ^tai 
^at 5 a*i ata'«ata ^r^a afai 

'»itc»it 5 !Ji ®ai ata 1 

>s I f»feit5tf^?i afisr-^aflsri 

af«Fatnta aCl’^a atc®r ata'eata atr? 
'<?(5 'srtc^ I «ia»c?ia fi»itatfn 
ca ^c«f ’ff^® ?tcaf^'a, |®t'ja ’r^faatsr 
WUa c^ 'sitaai af^ afa«ata 

an»ii c?:-fa caraa^^j^a c^^ita *ff^a 

^tcn <aa^ ^Km «itcai 'Bia»c^, caaa— 
as?fa, *f*iatafaaf aftw 

a? n 1 ^® ?ai nia-fa^ta[ ^isatca 

?c«ta fteitatPfcaf §f 8 ®t5«f ’Tfaftcai 
ata—iftf® (^f^cac^) fal 'e atjtfa^- 
^t^Tfi ^-«it:fit?aaffa® ®H ^ atn 
>i«i»tiaa a'c^i ^-a®^ Mta^ ajtfaaia *ffa- 


af®® ^ca c^fc^ ‘iia^ fe®a «r^ta 
‘a®c® ?f¥at*r'«f '^ac'Sa «rta f®^T *ra»at^'a 
®tn aaai ^cacf 1 

^®tf?fwa at®, »ia ai*ft^fa® 

—fafe « <smra^-afl>r—®tac®a «rti^a®a 
'f^tla ® '8t^-rat® 1 ^tai ata ’vtaa 
ca, fafei^t^a f^ai ^raa ^a^ta 

ntafa«F Pfata 'ait^tca af^® ^ta *fta 
aiai®fa® '« cafatfa® ^a 1 <s}jtfa^-at^a 
is^t^a fiai ^»i®j«a^ ®t*l faf^awa 
«rfafata 1 <aaa aa®! ca, 
^-a^a fHata aiaj c^ «ft^a®a ? 

81 ? 
a^faataa® aqsja^fi "ai^atca ata ^a, 
ca^atfa® -antfa^-at^a '2rTfla®a, ’Ttaa 
atafa^ faai akaasfcgr 4cata»a ^ttlta- 
®a casta faata asfa®aa 1 
^^ttaf aCtia atafi ^®Tff^ a^^ta aa<i:a 
faa aiaa ca, ata'6ata 'a'Ptaa ntafa^ 
faat^ 4rtfta®ai fa^f® afRcaa at^tcaj 
f®fa «rat*i ^taa ca, -afit^^-atla sft^a 
f^ai fada ataj 'aijfiffafe i ^ «ia!«fcaa 
adci^ naa-aastaa aca 1 

'Bfaaj t^tcaf^ ata g^la a'tacata 
aiW ‘aafiB faaitc®a cnt^pta^a ^caai 
f®fa acaa ca, ata®ata fjna 

f?atl^, at^asi-fa^ « c«ptat§«ftl^ 
'ataca aiarafa® ata^a Pfai 1 saaa f¥, 
aaj®tac®a 'ar®cfatfa® gatataa « 5a- 
aaai -sritfa^ ® <2rNfaa^ a^tca atalaf 
Pfai f^a I affacata ^?ata ^taa ca, 
®ftr T^at®affa® ^®jftaF ®ta aa'ttaa 
a^ca ata«ata ataPi^ PiatatPr f®^«taa 
at*r 's^t^Pfsf®tca aca ata 1 ata aPi® 



CTc»Rr fir»it%n3r is»mt «•« 


"»l'f«c*i >iqr?i fH»ita ?s sffii® 

%i3i 5t»r « «tc*fw 
tfta'ssts ♦r9i»i-Tia'®f»t »rt’if^?'5ti:^ f»ife 
*rwc5 Thr 

4 I »r9l5I->f«|»? 

TtatJrtra? ^5!»itc^ '(ta-eirtw 

«it»iat <sft^sii5if *ftft I 

«I^C9| .stitfiik’if > 

sisR 

3fft*r *T’’5t5 Rf^ '8i2f3f, 

C^fif JIilfsT C^tl I 
c»fc? ^Jt^itsi 

c»fCH R''«?ti5sr fn*itR?t>i Ri«^c‘f<r 

*f? ’F’ll 

sf'NtsT, fistff^ *i?c»i »!t'?l *fC5? I 

♦fw c*r<ri cn?! c^, «t?i^ ’ll ’fitsttstil 

’ll, 'siKifit fift^’i’s’i *(t»iRi^ 

ri«itff Ji^f-c^ci5w c’Ffr m ’tt'SSl 

f^l <«? ^t8l 
'^sf'sR ’iRf^r^?i I 

’fjtstf^i '«i^ fw'S’nRf '«i? iRsitif 

C >»«• ^:) *fjtt?l 

^*!sr: 

'To be asked to regard the Dharwar 
sediments and lavas as everywhere 
the oldest rock present is like being 
asked to look at a picture with no 
wall to support it” (*t'Q, ) I 

«ftfl'«ii'hr ic»ni *ft»if»if « 

»i^a^ ft»!tR?t*T 

Jir’i ^ cft’T cT«fc^ 


[if c’vcaiir »i«t^’il, 

^ic^si «rjt’i-«itfl*lt?r c^t’i 45fii« 

cntipt? i 

«> I 

Jicsi hHj:® R!9i1-*n)»i 

01*151 \r?r, w <jR?lii i 

c*i^ =5[^5 '»f^« *« 

*fRc^"f R®f4tcifif ’fJt’i-’itifil 

c!i»r I ’li’f* 

?titc*it5 •fRr^'^-RiW'iCf 

^*11 ^[tf 'Rwlrsi? ^»i1« c*m^ \ 
<211^^51, cafJtr®R®t’i, *iitt*fRsi 
R«'S‘ R’sl'Rwt’i«tRi^ 

'«RSr C’Ft’l “ft35 CNl’T 

^t‘fj ?5f, «tt^ *1^ I 

4tRi^ '«i?^«Ptii ’iNKj Rptw *118^ c’P’i'i’itaf 
R!SS15l-lt!S«Rn C’l\'’( iftStC’t 01^^ 

c^ih ^rcutcn? fiicst- 

^t^’i 

nfit^-f ^Jt’flts ^Rf^lil »l8tfC^Itf®- 
*i^t*i^'QRir? csiR csiii 

^st’i'®:, r^l «itTi"l'* 

’Bi^it’i^c-r I w fftitwt? 

^t®tfi^ 'Bis{*ftt9 c’fs I 

5i»»ttTf^ •Dtwta'Q ’sti I 

cnt^rt f?c? ftp'll 
fStif, c'SfJtf^f^wt’Tt *i?Jn c^, 

<yf«r^?r ^ c’Ft’i ’fjt’rPf® cirf i 
(11^tn 





«it»i« piwtiR 


’rtf a ^t*r ^Rfflcn? ’ftftnj ’tit»if^ 
w « ciw ntpfi 

*f'rtc«(w w -If f^m 

^k«r:“r wtf c^ar- 

c»rr»i5 *fwt< ^rtcai ^f?sr ^a»! 
c<fc^ ^tc’f I f^rou ’jlfprn 

afar 

?rsaii ^n-*fPii^‘r ar»i*j< »T^ar 

c^t^’T^tasfi C5i^ I ^t?*i *n[trT*f as^r^ft 

cf 

Ca5\ I n^ arta^JTW^ 
cAr’tww ^wjf >6 
^a:w’l*l'« ’I'Ba ra ^i i ^*i 

«rt^faaf icn cf»itPr^ ft»itatPra atThiPr^ 

*f5Ji 'Bitai?s['?3®i at»rtaf^¥ ca^fn- 
c^ ^uccw ar^tta <1? c^t^r ‘®Fa' 
ifr? =n I *rr»if«f ^] i 

<jf5ta*ia a^tfwain w»i« ’fit’T-f^'a ^afisra 
^aaitfiff ^5^51*1 f^f^aja^a n»w-*fa»a 
c’^ia ^tan aai w aRj^a^itiaa 
•Tea'S ata'sata *t®r»i-»ia»a c^feara f«f^a 
^at'81 apw «a^ 5f"»ltaf *ritcfta 
Jiesif^ ai i 

c^f«fawta^ai ^faa^a 
ajtaita a^ afsjawta aia^ta ^aifa i 
^ ata aitf a^taf’t** •rat#wi, 
ajftaantar—‘iiaa f¥, aflafa^ta ajt*l¥ 
afirfNtaa ?c»i cantf^fawt^lai aca 
TOiw ca, ^fa^la afar ^eat^ sfaaa'ata 
atajM ca^c^ ^a-a\^a naK ’ra'^ra 


ataiea, caaa w aie< aai ati, ^t%fa¥ 
¥tcaa <jf5f^a 'ataaia, ^at atajtff-, 
■fft* at%a at:«f I aw{a®ri’asjatia w 
catf^ fik Tj<-fa^< aF^'«'?l'^»r at*rrtf^ 
ca\f^¥ faca afa^ a:a i c’r aanr cvfa 
^rfaaa'sa ata^ea ai, vtaa ^aia- 

¥ta^ aaKaff*! ^^a '« f^®i i faar 
ifaaa'ata «rta^a's 5tc*ra aft^ ft^tar 
^tn^f%afeea aaKaffn ^*1 

ata atcai ^a^aeaa aftati’f Cf^taen 
atatafaaf ca'lPrc^ ^ai astn 
^^ata’a atatafa^ fafaaata a'Btaai cac? 
atcai •tat*^ft®ta faaatuatca ^ asta 
^'<jiAa facf afaatf^as aw m\ cal ^catca 
^taa'tf 3 ^ata\ atatafaa? ^ 

aaeaaacaji ^taaa'sa asai ^acai ^ta 
fatfacaa atajca ^faaaseaa fag fag 
atataPr^ ca^rae=fa 'ararma's a^a^a 
^aa 'at^ca i <1 ^aa aatefa c^itc® |-t^a 
aaK ¥ita?a aac®fl aaa-^aasai 
^at^ ataca i If^acai ^ta 

afaa^eaa ajeaten asa^^^ aaK^fa 'g^fci 
at^ta, atai m aaeaa atai 
c^atPr« |acfa a^a afacai a?«a^ 
^fa afaa^a « afasaa 
«ra:ca'fa® ^aaf^a^ atatafa? calfataFa ^ 
«rc5lta 'flfl atf atafaf ftai aia '« 
asarcar c^atfa^ Prata ^?iacaa a«a ^ea; 
'a<^ 'al «f5(afl ^asratca afasata aaa- 
aaatc’Kaia sfc^ cfta «fffla®a cfatfa® 
f%f^«iaa «reatafa cal i 





?tJI Sss R'S^ (Potential) S^*ttT=l ?JI ><• ^sftj 

4 

c<^(c^ 84* (D) Tirtft^ to»i ^ 

rSh IT) ?trt^-c*rtf?^ tft^? ^u\ n?c»i D + T-> He + n, 
r^%t9 (n) 8f^ P^fig fif^IKtsi (He) C^V’F'8 nt'«l1 

^itf I -gfti ^8 MeV 5 In^J 1 <iJC« I 

(ill Rcw csi\Pi^ *f?t'c<s[ i 

«tc??f c^3fc^?i f^r«F<i«l cfar^ ^Kwn ^'«fj arN ’itf I ^kin 

^Cfif ^tC^ltfflsf 

m I T^m ^i-f?i:^ f?cif =»Tf5rtt5!i m ^ig hfin 

^tcar ^tc’t—?r9i1 w|g m m 

(Accelerating column'; f Igc^l^ 

C?f I ?F^|g 

^TSTtf? ^tC5f I 

^Tm c^ ^rti^it^fgaj c*r<n ^\iw, ’Tt^i 

cn^ ^3lg ^tc»! hfk i ^irfg 

p I «r«ftir «r^i fi:»it (sit^ir^ftH) i 



( ^ ) 

'ar^*r Vi (Core) I c^tc^il 

^tw?j f?W f^5T<5. 5tei5(1 C9ltJ?tC^ ^31 I 

^<3^3 3t^C3 33!3t^t3 C513»^f^3 (Pole pieces) 8 |t% | ^t3 

^tt*r3 JlW^ltfV ^4 I C*l^«}fq3 siWT til3*15 

3jr>ltC3ll »IC3J f35S«l 35^3 ^^t^t3 nC^f I 

3jt5Tl3" ^f%3 T\Z^ >r:«f ^tc^-^t3«l C513''®R3 ^M3 C>|^ 

^«f3 I til 3^*1 C6V^3^ C«FCt3 ^ft3 (Radial) «l^3 (Axial) C^f^t’T 
31^3 93 1 ^3«^3 C3*^t9tR^-'33 ^VS »ll3t3*| 5rr>l:C"^^C^tf3&tt33 C^Z^ ^Z'S 

'8lf39«3 t^gsR'^3 ^l3^-'®3 (Mass analysed) '5l3’!5t3 ^t'«31 3t3 I 

'8ltC«lt9f5Ci3l3 ^1-f3i:9 C?31 3tC«f, 'SitWJT f353C*l3 Wt3 

3J3^« ^It^3t3 ®t=l-Rc? 3C3Cf «fC3taf^3 JTtf^^sR I 

g3C’P3 »Tc«r n>»itr f^^iB ®t5T-f?c93 'si^-rlB ^z^] 'arts^r-^^’i i 3t33 

31 ^^3 n?K n3tt<3 ^t33 tiic^ ^«f3 ^3 I 

( 3f8pptt5t3 3t3l C3twi9 ^ftliSTt^fBai ) 



m fsai— 5lTJl-C"»l^C5TPi§t^ 












cert^, to 

«rt*iftw I wnm ^[f%- 

ftwtcJT? c5tc<f wini^i 

ff« C’rf5T€ ^ ? 

(iifl^^i «ni ’fti*r ^firf^ 

«pnt^| nt«5i 

^tc^fi cwr <rNv «ittrrw9 

•iit ^»!^?[ ^?i 5r*itsr I «r«(T5 

(4^ W’fc^ ^t9 •f'NH 5prtf5\ I <4^ 
54nc^5 c^fsr 'f 

CSl^ I ^ 4ftr ^1 C^ffil c^U 

^torjT>t*r, ic^^^ c^tfwN-«) 

^*nil *fTli ^^srltlpr? 

^WfScsnr sr® vajf 

-ff^cis i?c»i "Tf^? nfk^n 
«tt7 €>• • • • $ir c«t^ I <49 irt? ffiH 

*ftoi nfv9 ff| C9^ 9f? 4r? *r9n< 

9fnt«r9^ VI, ^ ^t*i9i 

*f99tl-:^tar9 cirt^ir ^trJM 
^<rjr6 f*rNf9^ ^*i *rf«f^r 9t^c9 

c9to ^tr>n *r99ti-c4'arc^9 to? 

Wt9 «rt^9t9 ^ntf I «lt9t9 *r94tt’ 

Cfsrc^ 9t^C9 '« ^WfJc*l9 ^t9 

c«itn nt9 >iwi ffi 

'4| 99f9 f9^Rl9 ff^Vl 
w nW^r <4^15 *r9>rri9 *rt:9 1 

^»t*r-*fr<»ijc*nr <4l *f9?fl wt« fc»i1 
*ff4^f99'N-9t9 n? 9?t9!T¥tn «rt9 >•“' 
c’re^'Oi «49tw*ff^*rftlcgfc«R 
c«rt^C5nt TO ^•i^i ^ w 


c4rtl»csiw «rt9 ^1 *41 

*rr«f|Pnitc99 4<( ^ttc^rwR c<?f 

ffi vs to 

w»f:^9 9i5fn^ >r«4 f%!ii—<4^ toi 

^9 cnc^ TO ^fitftf^^f3rtt>r ^ ftniti 
•r99t^-cfarf *rrc9 to, «i ar^t 
?9^t9l ^t9 f^l »ret99l CftI CVi 
'Wtf%C<ft^ irrf^ft9 f9t9 «f9l c^ 
^Jti^C4rt^ f«[fil^ ftnl TO9 ftsiH TO 
^1 C¥tf5 

*rt^ I TOt^'s •ffeil 

cncf I c<srto to 

^tlf9 C9 w, ^ ^w9\ 

wn^ ^t99l ^9r<5 *ft(9-C9ttPT 

Mrt^Sciftfesr, '« nf^|9 to 

*f99tl«Pl TOii I 

'iTOtW9 *r99tl-Cf9r¥ tow 

f^^rSwi, cm ml C9*T5r *49^ 
c9»r9 m99ft9 miw *rr«ii cro—^tww 

f9*r9\^ f*ft9 i!to« 991 TOC^ I ^91 « 

ft*f9^^ f9t9 fkm *rf«SfP[9tCT9 ^91 
mwl 9*n TOt9l #<“ CW99 tohi 
^91 /<* i <4W9 99 '8?h9ft9 «rt9 9*9 X 
^•** CJref9ll li* '« ltwS9, <491 ml- 
CftlTOi VS <4918 TOrtt mRt9 9h 
f9t« mw-9f9 TO fcm I 

•ffifito « ftl'efiTO—<4l 9 I 8 TO 
^91-f99Jhl 99t9 Wm mwtl Wt9 
TOt9*> 9fW«t^ 





’ISt^Sfl . ^1 ffll W I ▼ts'f 

mz^ii «if«T f^'^f ’fiCf, ^t*itc?ir 
charts '« 

w dc«f 

«ft:? fV^il—^*r51 
^91 n?i*itl-:«Fari:^ii 

^cii, ^tai ^t»Jl I 

f<F« §c^j ’sf»rc^?f viz^ 

^91 '8ijtr^C«rt^!I '« ^Ttf^fsiStsT 

«ic?? Jic«fj «it!Tc^ I '®<rsf «rt«jlx?9 

iz^ '«fta 4 If ^c*!? ’ll 

^cs^?i ^c-^i I 


«r5 ntrsJT, c«rt^?3T ^ 

fsi^piii cn«rtt=r ’iW^. i w ifirsi 

a 

«iWW3r fsai 'Srr’fCfS/ 

•ft^c^^l—ar^C^^I ’ltPT*iftCfr? ’T’l 

^C^l '8lt»ltCf?l ’ft’TW «f«1 

^9[ Ji»»tc^ 31^:^ (ii^si fwcajf I 
csfift^r ^9! f?c? ^c^i 'si^—ii’i^ 5i1 

^ ^=®ffl ?C951, ftrf ^fS C^rai 

^9^ fv ?r^;r ^C’T ? C«ft^*T 

'Bits '8Iltf^C«ft^fT, "f%s Si’lt^cs W 

'attfs'l'% C^tar "if^s ^tsi 



^Sl\ f6« 

Sf-^t^t5t:aR •rssitt. 'T—*ts*ltl 


c>f ^'it’tJ cscsf 'srt*isi s^i c^tnir? i f¥g- 
f?ai ?C9ii 'Bfit^ssr^scsj? 'srf^^ nflflFNtnf 
’fSl ♦(C'pc^ I ^C^l af?r«s c^ <ilISFStWf 
^tuf^’lf f^g SIS ; «lts CSf^ar S9l 

^it^itcfri *« fee'll ’Rtn ^t*^ 
^scs, Jin I 

^t*rfbrs 5rn:« cs^iar «f«»ts*tt^, 

wnc'3 *ffaf§5f ^r^i c^t’Ttw 

IwfJjTc^v wtc?si ges 9r^ ^zf I 


*rt^ ? c»r S9i ^»5s^ 

s«l ais-^tsn S9l f?W ifflNV'e 

n^rt'ir’? f^5i«.^‘rts '«rtf<*!l wi 
’^si *rtfs c^, S9i m «fc^ 

’rt?ti *i?t?^S9i ^Wcffs «f9ft«9 ’Ttstsf 
’wc'5 ns"»iws ^zv ’«ifsff*i 'BiriJf I ^z^ 
t?tc*l? Jitsts*! siy ’art? 

?w? f«s? «ts fiinr «itt*r «Tf?tw? 
??tsff ?9ii ^t^ c«rtiisr '■rt? «rjti*6- 
c«rt^jr fcf •ft?f ’ll 



^af w •TtJftCTW 

^r59 ^i 

f>c^ «ijtt%C5t^^, wtl^tfeasr 

4}^?^ ^c? ^c? c^i:=v «r^« 

oit *fft^ ^ai >T«^ 5J1II ^tist^i *i?tf^ 

^ 9 [ 3T"«ic^ <*^i:^^ f^g ?$!3r 'Brtaf'8 ^t>itc»i 

I 5i»i ?ir^i 

cn^*r '8rt*itcjf?r spnc^ii jt® ^taf 5 ^: 11 -<ar?, 
f5fc® f^tar- 

sit^ I ^t?r 'BitJifli isftfsj 

s?l I 'st^rc^ ?i—'aiWcTa f^"itsf 

f^c*f c^ ■ffe® c«r«ii K9jCf, i5t« Jfc«(j| c^i 


<2r«ta: filiCT arfJica 1 ftil whP^ 

5 I 5 '®C®5 '91VW5 ^•Tfl I 

•iHfiS 9®, <<1 

H'ft'^Sfaf I5W 

=T»IC^ '^3r ’^'^1 I 1l*f-'8® 
c^ «fjr-^a §c^l—■'®tl ▼*1'® 

^ I 

J|C5f «{sr-^«i5a I 

asr-^cai c’Fcar 

■bi^K *fa"»tcaa Ncaj 

^af’fc*la a?c^ Bfta« PFl 

*(i‘t-'scaa c’fiai ^t^ii '*^^t'*' 




fB« 

sf—*ff^f^«t*i, «f—Pi^«f^at>r 


^i|^f '*(tCf ^fl^l I 

4ftC"t® *15^ '»lt*(tC’f5 

’itar ^t*r ’ftlw ^1 
^*<rK«i c^tari ^11 

4flB «fit «d I 

att’itc^rs ’rai 

®C?r (Negative 

mass) C^t^l 'tt^C'5 *rna ff ? «1 , 

’*lt*l1lT5 fawtc^is 5»l^ 

vu^ ii«i-«i « ^«itc^a *itata*i aw w<t<. 
njf-wcflfl wtaF^c*ni 


wfaw faas^ta c^r ata:a aa-®wa f^aa; 

w i^ca ®t^w va-^taa a?taf^ 

ac»i afa aa-^aa faata aii-wa ‘aaaa at«ai 
a:a, ^ca c®i wtnai-'sitnfa ’f^tan 

nt«ai atca—w<t<> 'aafa wtaa *rf^ cataj 
ntaiai 1 fai if^ c^l fa®r 1 
f^tta *it%' at'«ai atai ^ wa 
"(ftp nt«at ca 5«iR5 faacaa at^ca 1 fai 
4war afea fa®j«1 aafta ataja fa aca» 
aafa 1 aa-walS a® i^ca, ®ta a% ®® 
atwca atara ca^—aa-®caa canta 
<!l^atl; ca a« i&ca, wta afw <5®^ 





VltVf m I ^ *PT-«CW « CTt^ 
ilv 01^^ I 

*9ti <IBct cw<tw 

CT, «R-«f ^*1«*R-^ 

ftcf 

HT-'Sl c^ ws 

c«irc¥ dw i>rt I »fH-^ '6 
?l8t^ ’ifw «»t^S ft^TV^t<ft5I 

f*f^W 

Wi 

C5CT «®ll Bn, 

^•r-«CTfl fHiw I 


cfNH <nj w\z^ f^? 

C^mn (Quasar) AtU{ 

w car^B 5rit<tTi ®bc® f»rar 

fW 

nc?i® I 

BT? •f'fK « "i^ 

^tn «?t^tc*r« c«iwf^c® 
^tuc® I ^tm w 

Bif ®t?i c’T^rtw ^t*itw5 «rt^-r 

®'? c^ 4»itf*i® f^» 
^1 !iu, I 




(r) mviH 


K + 

»n^-cM%pr 


C’f «fil '6 <1 

nt'ein c’tc®—®i «it*ni CTx<rfii 

»B<rtCST ^fvf ’W’J f5|Rl, ®1 

c<r<ri ntcB i *ni*ii 

Bt«n OT—ii*(*®B »i®i^ 

Bfnc® ntw, 

^*i-®ni nfiiT® i?cf m *tfwr ^ 
®1CT, ®ft® fSc’f <ttw ^ I ®R 

BTrtil fntlfl W 5»>f® 

^tln w tfw fsj^—««f-®i 
ff TOT ®i c^ ^ 3|11 

wNtwi nftwcn ^*i‘®ww 


‘c®^’ «w 511 ^c»i ^Uv\ 4®1B ®c^?r 

'flnttsf ^!i<r I 

crr^rtf—^^5jlt^5r ^c«j:i?ir, 

c«rr ® ^c»i? ^<.’ 1 1 

4t cw m fsi^ c^. 

C®tlt*ftW Cf-t-®tW« 

^®i 4f| Bif ^tc® *tfM 5r»i c^r^rtw 

fti’JtB BTftsr arts’ll c’tcsf ^®iri Wf 

®®5(, <in®^ st»is nfirsn 

si*r-®CTs ^«.nf® ft® *rtii i ffM 

fttR >R¥ ^fjf®^ St*W ®C5f® ’ft’f^ 
artcf I ^sfjf®® ^ CT®ti, artwt® «rff® 



I ffi 

=11 I 

3»wjf ^ c<tc^ «p!rri, «Ttf fenir sr? 

5*it5»i ▼?!« *rrw I 4«r^ «f5(-«?f ^i- 

?c*i c^ nf^a ?ca, 
casrfw ill ar> ■ffe'a ^a«f 

Vi, ^ca ^t»iai jraratcif d^gc^ ntfa i 
aipif, C5atat»rtcaa 

'9 awa aiia ^ta ca ’ff^tan 

caa, ^trs aa aata^-^atwa i ^\^^- 
If^tiia ^ta's ^aafS a^ai 'srtai cnci— 
aa-^ ai aia-«a, ca aata^-^ac?ra 
ac® ntw, asatsfa -ffe ata aatar?, 
^ta aa-®at <ii^ «acaa ataica ^•itca^ai 
=aac« ataia i ^^aa aai ata, >• >sfita aa-'sa 


aa-«ta nfla^ arai i nt^lrla ai«i 
cacacia ca, cata awl <aaa aatf^-w 
ftfaaa aac^ area ai, ata *af%» aatarf i 
aa^ a .ifrra aa-wa ^ta's s dfjta af^^aa 
ntitca aa-^i5 «ita« ca^ aatara (-<» 
'srjta) aca a'gca i 'awtea «al? a^ ca^ 
aataif aca, 'sta nr«can« am: ^ata 
^taca—^taa '®ta i^a atiaN ca ca^ 
aiatar^ aca a'^ca i 

catatatcaa c^ar cat^ ca aata^-^aar 
at^caa fac^ aatara -if^ faca caftca 
'ataca—ca^ a(^a at^f^ *a;aa ac^ c^car 
aia-«caa »?j&c«i aa-^a aat^c^a ^tca 
cacafa faca arcta, ^tafa afiata 
Ften ac'? fag^ ^aata celt aaca i aa- 



sa^ ftaf 

a—ca^a naat^, a-'Bi7t1*5caf^a (?) naat^ 


agta^-^aca ca nf%* fafaaa aac»ii, ^ta m 
^au 9 tifTta (•af%' '9 aar *ra«»ra nfaa^a- 
^n)i ^tgta aa-acaa ^aRfe nfaatt 
tt^tca 8, faa afa >• irjta aa-^a .stjta 
wn ifv fafaaa aca, ^ca «ta ^acna 
ai»na*rrara ^rjtai »acaWaai 
aaft ai-^ i oiaa <at aa-«a afa-s <sfjtcaa 
a«-if^fafaaa aac® *ftac«i, aca^aa-aa 


«caa nf^9 aataila afc« cacarafaca— 
fai at^caa afaata atc*r ata cac^r ataata 
faa^i §c^i catat»Ttcaa catara f^a i 
ata catatatcaa cacar aa «ai-«a ftca 
fma la «caa acatai catatatcaa 
caa fafp?, ^ta caartaalS 
at^caa fata ataig aa-aa i catataftaa ca 



«tii« ftnw [ ^-1 


«|5« nRy «ltH«1 ^‘1- 

«r>il c^tar I 

a ni^ wi, 

^t?l*l ntr« I Cft?t>ltCfl?f 

c^ar cic^ <ii-T-®? c^1 cic®i '^t’TC^ 

nt« I 

’H'f-'sfl fnc9 c^tumfwa 

onCl^ c^art^JifBii c%n 

■^^11 c^cn §k«i c®rjTr®^i5 c^i 

c«c«F nt« 1 «itn-«« c^r'^i 

^it«? si^WCl?! fe«ii f^w 

cafitf«w c^^ar, 'st? '<(f^1 
511 I ’Ftc^ 

'4’r-®C^5 ♦f^'^il '®g' *1^^. 

5R^JI 4fi5 csfjtr«^e 

ifl I 

tCl »l*lf 

^if? ^t5, <l5(-^il|5 

«it«« c^c*f |C^ 581!:^ I <(^^?if8 

c’FtsiaptH '»it*itc’f?i «fnc^ 4i»T 

nr^« *{?raftnf«f '8it»ftc??f nc^Jini- 


^rtca «fiii c>T ^t- 

5I9, Hfl «lt»l«1 ^»1C« 511 

*tTsii c’ict—^£^1 
fm nfifa f5i<5r 

^£^1 '«lt‘;t£*f?1 ’iTku C^£® 

m 511 I 

si^fifK ?l£^^‘rt5 «lf‘lf£r<l 5T£^ ^rc«^r® 
^Cl£l I f^’lfl »l?HtC“f<l '®l£«I^ ff'^’t'l 8 
'8it»itc?<f I '3ijfi^c4t&s ^ii{^“ 

’TffifS^i f^£5 ’l?i 

"sitstUWil^ f^£’*l C^W® 9£^Cf I ^£'^1 
^1 §£^i c’^^rtcjf? 

<«[t^JF5(i C«F51, ^1 f63f?5ll 

!ll5rtt®W I ^£‘^1 ^£1111 £^£^ C’l^^ ^^^1 
C’TC? |C^ nr^CH ^t5T£® ^£^1 ^£‘^1 

nii*iti« cT£“f *rt®^i ^f£5i 
Jfsnf^ ^^£51 f^£*^5 f^5itC“f I 

^t£'r, 5i«f5i ’ll 3f*it£5iH 

^t51£‘f «t^£® nt£1l5T—f5pl ^£^1 
>1^1^ ’lt^»ft51 ^£^ ^£< I 


“ * # # C5f"t^t£’F ^^Wtf51^ Jjl£»l ^t?t£^ ^tS5t£^ £^«ft£51 

C»I^t£5t f^®3t£515 ’I'^l '551 ^^£^ I 5f5t£^ 5pl£'®^ 

fi’l'tll ^^1 ^5i1i*£*f 1 5jj!ySltC5P ^!?®tf51? 

5ffl£« ^^£«1 ^t«rt^£’F ^t5t»l1 f^®t5l ft<11^£^ ^^£^ l” 

—ft®t5I ( ’l«r5K5f, 5Ftf'5?, ) 





to Ji^t^tr-r 

f'^l ^t*i3l «rsrf| I 'srfJiai c^i^fk 

Oiwtto 

fSCf 'Bit? (ijf Bifs^^ •ff?^?lJ»t5— 

c5f«t«-^5icfw *it«ai:«f—?ii 
ie^ ’ffac^'^sr '^<jck c^ c^jt 

C^t^ C^ig C’^fC^ 

^1 C^Nf^JTC^? ^f^if 
«r*^cJi ^?ic^; ^Ta’f? ^’f'.sfcj^ii 

’ll ) 

JTtf« jpctf 

c«fa^-^ia ffti I 5j^t^tc-r 
(fl?}5 ^!if^fB?i«i c^sf- 
(Relay Station)— 
nr?® c’fkf 

'STti^^-'^ca I ^f?3p5i 

3(?tc?n sr?twc*r ^< 211 , 

’TfH ^1 ’^f?i:^"l5f Bit'S? 

qu, ?lff%;f 

-^rc^^tw <iif*f ^is fenar? f^tt*r ^tn^? 

c^^ta c^t’ftnt’f cfar- 

w «itaf 
*f^ ▼w toc^ I 

§*r4f?[-’r?nfr’f <4^ c^'at?f--?t^1 
fa ca^ta-w«fa ^iffttaj; ffa; c>f^ 
ca^ta-^ffeta «r5tia aja^i jftataa 
(a^a-aw^fra ^ai*f =»ai ^mtcf ara^i? 


^aifa <(al ?Fa-afcaaf c’fl*6fat»ta 
afar I 'iiai*r ^ ^ajfra ^acfa ata attcaFl- 

^af (Microwaves) I ca^ta-^kta «r5tfa^ 

fa ca ^acf, gita ^a<r fa^ car^ 
«•• ^^ta I liifn ^afcjp ca^ta- 
at^1 c^facaa artts? fanff araata fc»i 
acam =an^l5 at*r i ca^ta-caftara l^fs'scas 
m^s fa Jfft's ai a^aafa, at^uiFtrfta 
'« nfaaa'? aa atftcaj aia caa sptotsa 
fa^j«.-iiafaicn, ^tana fafi^- 
^aftf ca-ttcai fa atff ca^ta-'sacara 
3!rf I »ff^'®-^af-afa^q 'saT 

ff^ca c^faf-acaa uifanai 

(Aerial) caca^ I fafar^ atff-^aw 

ffg fcn ata feaa'tftcH— 
fa (ca^ta-^arfa ftif a^fiaaia) «itaa- 
a^c?ri cacf i«» ff. Rcat^«»* 
ff. fa- ^K^ta fa^a ^eita^^ atfjya f^fara 
caa caasta-isaf ^fafla 1 •sttff-aia 
^aa aai |ca «ia^® ca^ta-cwa 
«jf^l5 «i5^ta ai Ji^atofaapfi I 

ff« atff caata-^aifa afa h 
fatoa fa fa, afa al^tfa^-^acta ms 
fraf cai^fafeta ^af aiafta faifa 
ca^1a-at^1 afacaaca, ^aa ^tca ‘ff «rata 
atai I atlr5fi-^atfa a^ ^af «Ttftcna 
^taaa'Qc^i fa ai; «rffN- 

atf cfiffa^ ^ac^ia ca^ta-asaap 

^taaf'S'i csa f:a aftftw fato ata, 
ffa^ asi ^fM\a ^cf to ai 1 




hu •it*! I 

^¥tl?1 C3!^, W ^WCf^Ti ^ 

^ ’Tcs ?ittcai*i-'«fl?:*r? nt^trw ^ ^ ' 

^"^itr^ »T«^ '**^ 

f *itai « ^ 

lii^ €r>fr«f 4^15 ^<1 ’?i?*i «t«n c«tt®i i 

f?»rtw w c^cat 4^ ac’ia ^it^n ’Tt^t®; 

^f^«fl '"itci I «t’<l^i®! 4^ ’Ft^rcl *it^caFl-^a«T c^^tfl-'^it's 1 *if«' 

(Noise) ^ I C’T®t?-<Sff5’y ^1 

c?<n c*il >TW«-«fta*i '*f‘1'»i 

C>I^t«fI ?t«I C*1C^ C^lC*! 5C»l iSft^^-^S Rrcf Clt’T’Ttfl »T*IC^ 

’flits, w««f^ cnfsj^ts'»it^n^ cs^ts--5ft^c^ ’f’f'j 



csijsf §*f.3f^ fira n^stif i 


SSl 4Si iflfs I ^tsts ^*n^J CS^tS-CifSiF C^C^S ’f^sn ^ I 

CTt^SSWS^IlCSC^mtW, 5 ^«s (Short wave) d-tws 

cstSrss ^^■ffsrits scse fsw*r, ’f^sjl csnt i 'stw ^Hi ▼si sts, 
C^5tS-<irtS^ SCI Citsl StS 4Sf SSI Sftse SiJfSS ^Sf —st^capi-^sw cs«ts- 

▼tff?! sststcss ^s ^sts stsis ftsl- StSf fsstcs SJS^tS ▼SI SCS ^CSV®1 
StS ^sf^l '8tS^l*S8^ ▼tst^ stiff CS'^t S'SJtS dscss ▼^(itS 4^’rcs ^sts 

▼f^-ci^ts^s4t »<▼ ▼[if^s sss^stsi, -sts^- w scs 1 ^stssssfs s*fi csrs stts 

s^l SSI sc? SStStCSS C«ffil^ SSI !▼! —fs^ts ?t^^sc?s sc?«-stss wi 




^f? fi i?lf c>!l 

*Tt5 »IT I «•• 1^^^ 

^f?«*j5 ci-risRi ^?it5r «rbti 
VI* c»r'?r*! « m^um- 

« 91^15 C^tiliJ 4f5tW I 

f5*rtni c?iiw 

»ic<ij «ni ?scTa ^i^«ftw—"r?!i 

«f?C9 ?F<*t1 ^1 cfefiif^ 

-icJi? siw® firsts ^si st^wi* 
^sc«rs sNitsi stlcaFi-^s^r m 

si^:ssi *ri<r i 
ntsrtcsj <4rscs»i cncs^ 
fcs dkf sts ’rs»i cssts •fs sw ^?cs 
■sis^^ ^ns ^^-ttc^s 4fsc5CTif%« 
cfirssr e ^t?^ clears sicsj ^?is sf? 
V, ^ wars sisj sti:^ «it^>- 
SI fir“it^ s^Wncss fsst^ 
sjssts—st^caFl-^s^ 'sss «rts war 
c«t\^ts SI I fs-it»i ?stss sjsstes 
^’Jtis sap^ts sj<g» ^^s 
«fts fssf 5rs^»i SCSI nsr sfsi sts si i 
si^css *fcs ssisfsr st^capl-^s«p c^tssf c^ar 
cscs? <iic»r -sftrif esrears fessl^K fscs sw 
sts, <3rt?¥ clears ^fsesw »TiT®sts^ 
sr^capi-^stf SSI nc? si I fir?( Scif^si 
'SS^TjtS Stlc«Pl-'®S«f ’T^CSfC’r 'flSF s?tc?-f 
cscs^ «ins s?tcst-r st^1 cfifss f% ^cs 
»1TSI ^CS C«tsi1 sts ? 

cs^ts-csNtcstcS st^capl-^ST sjs^ts 

^sc^ SCSI «rss fifeStaR, SStS'tC'S SttCiS»l- 

^SC«fS §*rcst^ 'SsfS s<*ll fswt^sl 
f^s ▼stsis—^f^rs^s ft^Rsas sarCT^ 
sjs^s sfsi Sis st^capl-'ssurs firf^cs i 
Jftciis cs ^tfsis ^WtTQS 


Jodrel Bank sfCSSSI-sf*?! CSl? St^- 
«swsf^ Cfilss ^1 swt aar’jcki aar^l 
csis «tf«?f»i^ SIS SSI *t?isflc»rlw 
s’<» csissi *frs art^»itt«6f sst’Tt’tiss 
^*fs *rtcs stfss esen Cambridge, 
Massachusetts-^S ’flSSSt’ftlS I «fStfl^ 
SC»il aarntcai stlcapl-^scss fiff^ssis sus i 
ar^vss st?iifl-^ssc¥ stssf fs^tes sjssts 
^s ss?stc« sRts-cfirss« ’T^s I artncsii 
fswts-afnc^ S^S JTt^l! StfVs SJFStlls 
ftait^Sl n^stS St^tcsis Maryland CSCSf 
st^C!Sl-^st«ps stsjcsi aar^jci fiff^sirss 
SIS cs SRtS SSI ?^s fitstl 

s^tstsis «isf^ st«st^ S*lcS I fsts 
ear m ^ts «rNs ^ts 'stss 

ss'ses, ^fif^is ^tss ^Sfitess 
'e ^ts^Vsss fifff^s f^cs ^tsl, ^1 
sfts^'s SI fsssc‘ls «ffssts fswts^s CS^ I 
^t^ fs®t^1 tss assess—^tsl ^css 
f^s fesfifs. arts f^ts*^ fssssts^s 
^as*r ^*rfirs sis ^rtsi 'I’jhjts^ cs^ts- 
eststestens esarw i 

is>4f »rtc»!s '«r?t(fe ^tfscs 
SSI sc»11 Echo I stes fsfsps (Passive) 
^•ffits; b- '-i • • • st^«i few^ts 'sit^siti^’p 
sstsWess fescs fes'l^'tstcf Sl^l 

»asi5 b.. sjtcss csgs (f5ai-^)l 

CS53?|Bs aitSSS fss CSS Si*ftS StC^S S« 
Aluminised Mylar Polyester fscs <1^1 I 
stlcisl-^scss s® s;<s ^st^is ss^i ^s«r 
css^jss ntarem SIS f¥cs 

^tcsi SSSI-Sfl fesfits sts ^e| CSSJtS- 

'SSCSS fiff^^peis fsstisi aiTstC«f S^Wl 
St^Can-^SCfS S’fS Echo I— fswtstsl 
CSStC»R s<1^*r CS^CSS stlftfs^ll 





cuT^vs^ ^t% ftcfl i c«rR^ =Ti«r® w ^vr- 

tC«!l 'fl '^tC’lft- •fC'P» << ^ ^*l» ^ 5^** '*1^ 

¥ti «fr«i5 fltcgi »TWMfvt w «n^ 

ytc^l Holmdel (New Jersy) CHZ^ nw 

C<*tffl^ l[C»11, Echo I ’ft^ll ?? fsiWi( 

cjf c«fkf cn*! =j^*t nft’ffijfi i ^*rir? 5»iw ^n, 



ft® 


*rtw Goldstonc-(il3 (Cali- '^X ^*r<srK^ 

fornia) c^car I ^ar W ^Z^ !»1, ’if^^ 

^«fl ^c? c^^ft-c^t’ftc^t’f (Active), c^^ts-c’rt’ftnfcnw ^tc®? 

WTi w ^c*ii, ’Tt*«r^ I »ffaF?r i <^^*1 

Thsl-c^rai 5ijj^irrt'« « «iw¥ ^<ni kw »rfic^Pr^ ftf«f 

^^5 ^rf^tr^ 5»Rt*f fe*f<arf[—Tpr^ ^c»i¥3?ftf ^ntf^ i c^tcf c-sfft® 

«i¥ C^, W 





•hWiw 

^5t^, ^*nr c»i^ »rcT»l5 ¥fw f^rc® ^ ^W-c«rft®’wps* ^ Mci 
§*f<srcfi c^ ^?i<jir «sff?¥ c^car? cf 

I sj^sr «?if-^?c<r '« «rgf nfv- sfi i 

isJFtfl® 5TCf® c4fl^ « -art^f-^a it9i fen-arc? 

’ftapfc^ »rt8FtC5fi fen?®* ntr^ ^taa f^f^tr aai 

c^c®' () I 'flai*r 'a^f5 >Tf^ cfar c«(rcaF '«itw"t fapri ®aT-^?i^f 
sitJ? Tcister I I CW C4fa® ( ^’88 f*i^fa ) I C»T^ "artc?^ Wtat ^’t- 



«5r\ fB® 

’tc^® '«itift^“'2f^tc»iw *ffa^a^l I 


^ica® <at9*i ^la c^»^a laf *it^t<aFl-'®atf. art^a aata^ f^fea 

®ta 8’«»st £JT f^f. I ^a a?'®c*l *tfaafa® ; c^tH ’I’lc? aft^^af-aa 

>TW® itllnr c?a cfeet^a v>&8 c^.fn. cfi® c«tfa® at^i->riT^ m wTata 
at^caFi-®ai:*f i 'af?t*ra c¥t*r ’laca c^raa^-aa frca at® i •tfacat^r 

(IlfIs ®af, ^ta ^aata *ffai:art!:aa ^w f®a fca i ®tat^ 'latftH*tw ®>jata »jaca 

•f sjj^j-f cf’fiT® ^K’T'ar? fata ^aa tfttia ^fiaaai c^att^ 

cft:^ »Tta® ^*f«5ra-c®rfa® ®i fsca §ai®i f®, at^sftna nfaati % ^t^a 




»rti^ fiin « t ^ *1 ^ •*i-> >^^^ 


flWtf «ti1 «R- 

^ ’iwt’r 

ntitcef ’®itfl 4^f5 f^i 

(rsii-«) ) I 

>iMj >rt8ftc5n «rc«T5Fl8 
’Ft'sf 5t^, 

c^®t^-^i»c«r I ‘fli 

^tc«r sjintcsfi ’T^c? «»t?tc"ra 

caf^ T!tC!( 4^ 5*i*itsr fen's!? awe?, ^ta 
f^c^-t ^ca c?a ca^ta-^a«f I 
?ac«i ^’a^tca 'Bia^tJ! f^<caa 
f^i^ta «ac«r n®a ni—fensf? cn sftf 
ntita ^ta si^je nt^capi-^a^f—^*r<T ^ta 
>'«8> cn.Ri ‘fl'Btcac^iir ain 
’?’« «ra’?rn fii^a ^ca fensrc?a, 
fnaart ?fca fensrc?a ’I^sf? sFca Ji^ta^t-f 
ncaaita ?»i.—'«Tta faaaf^a few 

'9 cfefnffenci^a ncaf® ’jfna^a 
exte? ^na^tcJi nfacanij =¥ca i 
JTf^a few? am? ariBn 

iia f^sWo I ^t*{«1 art^ Telstar fen- 
s}c?a ??ta^ ^?ata afrsf sfcatafn 
?caf?n ^8«98iB ®twt® (Diode), 

Srt^f^^a 'a *itfetapi-^s«f nfaa?^!^? 

4^|B fecn?$fn5? Travelling 


wave Amplifier I <aft?^, ^a?r-nffe» *rfa- 

aa>, csfa? »aain fnN ?? snw 5i?tftin 
a?iaa *fa a?a aia =?tn—f%«tia 
5t»itini ?ia ^afe cn afiar atfe 
-ff^a fe<»>ri fifrsi’alB few?a nt«imi 
ntartwi ntc^ ntfa ntfa cn\a aTtfeta*[i 
■si^nt^ cnia^nffe* n^sr? «a «al c?tfe c?tfe 
?<*ftfffea cn)a ajtfeta^—'«ta ^in 'ntf?^ 
?a fensti?a nwi nftiafn^ 

’Piaca ajtfetat I fensia-nk^a 

nfn enh ajt^tat can aj^af^a sr^slca 
^ten, cn ®fi^ srffe cni?i^ nta n^i? 
fensf? ^ta '5jt?!|i^( Btafai^ i 
fen'5!?lBa fencafe atii? fantfffea 
'flfaian—^'^i cnif ^Cfina ^inn'ta i <a^ 
sifaian-i^'an can nn nma ’jfn^la fnia 
fnntni atin—'qtnta cnh“afti« can fen- 
•fli?? ntaicacn antn^tia nc^—ca 
few?a \<n-'eia'|B *|f<t^a aFtffemaa 
«iaa ac«r aa^tia ^a?tn aia i 

nt^cnpl-'iiai^a ntajia ^«jcla a^-a 
cfefai^n, cBfaffeaina ?fa cstaiaa ^rcf 
atffn fa®tn1ai a^r« aiaafe feast? 
aiiai^ni fnia fefarPr^ afea feasr?'®faa 
'afaaf'ina ^v’faa fearatata (I’ji caca 
fna^^n « ^a«n fa*f) ^i?|-'aa|a ^aa 
'9 ^’paia sicaa a^ta^'n ana faffea i 


feasi? 

aca* ?tacna 
«tfaa 

'aa'5 

ntfea 

atfea 

«ita^^n 
ana fnfnfe 

c5\af ftaa* '3caa 
ai«r ^waa nrs 

Courier I B 

8^1 'ai^taa, >»«». 

(tilr 

C«) 



Telstar I 


V5«>8 


b«lV 

88‘*lr 

Relay 

ffeiaaa, 

8«»)) 

b-^b’ 

birt 

8V*8 

Telstar 11 

■*1 cn, 


^•8 

nnf8 

8V'b 



•ffirwrc*! 


^tcsTs H^t?Ftt-r 

Ji^tsr ft^nr ^twtssji ¥ai i 
*'»lt>lfl1 Telstar I %*r<af^ voi-b- 

*ftir 55f?t¥ 

•ffiaRI ¥flH (flai-s ) I ^CBh¥ 

«C»l?r W 41 ¥¥«»1 88-V C^tw 
«itsr® I ’jf«r^tc¥ 4riff¥«i ¥5^tfl nc'«f 
¥<r!l'e C’fk^ 88-V fe; «j¥t^c-f, 
«lt5lt?¥WC»T 'BitC’T 88-V If; ^¥tU-t I 


«rr¥tc*r Jt¥fl*i-n<r art^ic'® §8Tt- 

wa «ftifc® ^ca, c¥ c¥t'H 

«fts>l af?, <ftt¥ 
®ca^ ca®ta-c«(fa® ^rtf® 
nfata-r^ i 

ftf §n«3ralB §*fta '«ft¥tt"ra 

C¥t^ f^a ^5awi ®ka '«(t¥c®i, ®t^c»> 
ca®ta-catntcatcna w fen-Hf ^ta® 
»T^ta¥ ^c»ii 5*ifa ®ta 



8Sl^ fB3| 

c^»i§ta ^n<3fr?a 4<fJi ¥«Fn**r i 


^®4a 88-V fe:/vf: 'sq^t^tla *ijaT c^ c^t^i 
Tltc!»a «ir¥tc“r fiff® ^ ©iv ^^. jjjicfa 
ajaatcs? »rt«al »itca i «it*rai 
ca®ta catntcatn aia^ta ^n<ifc?a 

cNjsia 1^¥ »iaja^ ^ttsra «jt¥tt"r §wl8 
§nft® Jf1 ^ti:¥—4t ca^ta-c^tntiaH 
ajaiji w ^t® ntta hi i 

fefirf^® 4 c®j¥| 5 »rfwa ^*r«arf ^t¥Tt*r 
»!’>a‘r'i^»i I 4ain Hf®^^*! ca®ta-cHt’rtcat«f 
c¥irt¥ ¥ttaf »it«ttc® ^rcataFH 

faanr nf3»¥ii «fc®j¥lB ^*r4c^a 


¥¥»icH f¥¥ ®ta «ita®^H- 

HHa afn ^f^^a ^c^a 5tafHt¥ \<i:Ha 

HHa H. ««» f^.-'Jia HHtH ^c®i—fen- 
'2r?j5c¥ «itnt®:^!5c® 'sitHtC'fa hch ^j®1 
^t¥tc"r % ?ta «itr^ i ^ain ^n«ifc?a 
Ht^ Syncom Hi Synchronous Commu* 
nication Satellite I CHC¥ 

Ht^H few®ta ^®t¥ta 4ain 4¥i5 

Syncom §*r<ar? “^Hh ¥ai ?cac^ 

Hwa ®tfatH i feaal¥tt-t 

(HfHt®:5lfec®) 4^ ^n<3isf ca®ta“ 

at®1 nfaca-rcH call H^cafr c¥ar i 






«»«• 




^^»l« ‘<l’?|B Syncom ^*(4? CT«t3" 

»l^3J c<!\^t5 ^11 fe*f<af?- 

csffii® c^i^tii-flftr i|f^C9 •fc? ^far 

8^% »lt?1 ^C? 

5i^v*l c^^ta-c^tntc^tn '«i^6i flNc« 
?C*J Syncom §*t<sti:??l 

( ftaj-t ) I 

^t^ll "iH^T f^^dS Syncom 

^«i»t»i I c’^ c^t^T ^18 ^n>src^« 


c*rr^tv §*f'sr?l5 ^tfl*ni c>i^ ^■hsl *tfiwi5T 
•artf’T c^9 ( ‘fll»tc’i 

c?t5T ^1 c8Pif«»R *ff«f BJJ1 

^*r«art?fl ’f^ir swtit i 

«r5r«r«: ^ra«f 

’it^tnr nRmwi nfl^sjata 

mfirn 

n?w5 «rr«!l® ^w- 

CW9 1 


s^l:^'J^ :> 






^^''^21 



>sc 


<ii O ^ 'Z^'O 


fsaj 

f^iifB Syncom f^ZH >I<ai I 


Cf\fl^ ?[C^ I ‘O’flS 

c^ cHjt () 

C‘!tC'V C^fSlC^ST ^1 c8fqf^JIt!f5 ’TW'® 

<art^¥ cfeiw 

(1(7^ c4a*i 

^11 c^?5*r 4f^5i fe*f- 

cHi^ 9vi *rt1kf 

c«rw 


’rc«r— 

fe*f<irc?, ^t^i’tii c»if »rw® ’Ntw’J i 
c^fnc^tcH ’F'fi 

wcw ^i@ «®t?i-cTf’fti:^t»f 

’it?5c<i <art*tt5r. 

^1 ^^•ijt^ c^ c’vt*! c«ix*n 

c®cn ^rNtc^rs c^fiif«»r5f <arf«¥*^c* 

’(Nich I 


■rtfw 


’TtW, ^«fJT 

’Fltf^Jftf^St? ’fw^'ftntw 'Site# 

?ICflW« 

Jftotc$t5»l ’Ttotf^m '??l‘f ^«l 
m ^cw «f<i c’fc?! 

SnipsiPf’Fl ^ttl 

fnftW' ^t«?i ’it«F '^N« 5itt?ii, 
C^^tC^ll IWtC'Q, 

^t^rt9r*Ptr®1f i 

»i^i c^, c^sffipi c*ik 

c’lfcf c^ ^t«i?l ^‘fi *ft«^l f'rr? 

c^)m cfar^c? 

f^fani ^i&trsii ^vi 

•fif f^f®jf csi\c5ia c^artf 

«itffi?l ’F‘it3 «rr«rtc^ I c^wm 
Pf «TtCf, ff ^tC*r? «(<(—’T’iWi 
i(^^ Jf^ fei|sifl5^ ^fJil I ^t^tpT’F 

C®affg:i C«fC? c^f '«ll'^’Fl 3ftr 

c^wN, ®tc?? "ff^ «rfto 

«»t?[?ii *1^ c^ 

«ittf, I ’rt»i c^tc^fI 

*r«rKft:«rfi «is*(t=T a 

c«rt^5r fki nsi’^W-c^ar^i:^ ??(c^ 
^esf^ ^S[!r ’THII C4tfeiT 

fre? c^af^*r f^faF^I t5 

ftff 

c!i^, ^1 c^cf c^rf^^f 
c^wti I ‘<i^*[ti« ««rt"n, ff^>r cft^r 
^niCTf c«rt^!icf ^l'? I ^31 ^1 


f‘fi §*ftf 

^ ^f^vc^tafs 

ilC«fT ilNII «i ^tf, 

^(8 ®f^‘<ffc?(il *(tHJ <i|^ 

'A’fIb circ^ii 51 :^ ?[t<rt«t 

c^ils nf%i8s csfc^?l f^c^ ^ffl 9.c^l 
’i^rsf nf^tSs cJic^sf d\§c^, 
w if®*? ’ff^^itn ^ 

c®f% :> eVl c«t^ (eV), 

f^c*r? (MeV) 

'BitR® 'ii^f 

^fl i MeV v<»xi.-'^ 'Bitfl 

'flffij C4t^^ ^Pt nfsrlS® CJfc8« 
ff'?! ^tw, C»ffB CSIt^tfes 

csrda ^tcf c’fV^, 's^t^r ^tii« 

^ eV I ftiS'f Jrfcsiil^ C’T, 

^^5jf®5F 

'arKtCif?! «*r 5JI«.¥t3l 

»l*l^1 ^C6f C^aTfif f^fiF!l1 ^5, 

ft-f, 4?--!’, ff ?5t3Ft? C'StC^fl. 

jffi c^3f%f«i c^z^f c^ 

sFii «riit?, -r^ 

1 MeV I *f% ^Z%^ 

fjff^i^jf C'st'^ =fl ?«ic« 
r^Cf cfaft^ f^f^5l »fS< it! I 4^1 
c»f^ «r?rR >r*i^ff ff'^twi 1 

4^*1^:, ff ¥15 fkrm^ 

ff ^i®:, ff 

^1 4f«f nt«3i1 c^c® *ftWi 





few f5[W tit^*! ’F*i'si «it« I 'flfe 

•siK^ JTHt«rtsr «c»i5r »&s* »rtc»i ^iFfi « 

^Wl 

*IC«(I, 'ilWCf McV-i« 
-ff^ *(t'«Ti1 c?l»i ^1 i 

«!f3 4ffe| 

fe*rtw «itfl c^?j 

?t«^1 I fest^^ ^trt^ I '"Iff^is 

^<i ^%vc«pti53 ^e\m\ m c’rf^i 

55111 cb\^? wai vif ?F11 


^c*. ^ ffe-xfl ’itfIc^ttfesife 
*ti:'<t 5*in I « »f^a c«ftfe*i«f»i. 
^ ^ra ^ fetcfa «icaj 4 c*t 
^- fifta fa«a fl?; 
fec^ ctT^ai ata «i<t«' a 'e ^ carflfe^ 
?[a, ^ra ^tata a^ ^-^a fa:a 

aca I ?'s a-iia acai fasa-aK^i 

afa V aa, ^ca a cac^ cacatata aaa c^rtfea- 

«f«ia af^ ?jca e X VI ^aa ata ffe-^a 

«ia'fa aa 'sif^JJFa fca a ffe-^a ^ca '^taafa 



'm\ fsai 
titfa aaa 


litfta aca 5ca i fecoi '^a‘a 
D-aa «it‘Ftcaa ^^'atcaa ataratca -aai 
atf, fl’afe cm'^m fe«^a atai a?a{? i ^ 
ata? f®*c^ af^l8« '® a aiaf ffe-c^ 
cai:al6« fa«a ca«al 'att^i a^ta^®:^ 
c«rtfea'ofa a ataa? f®*a facf ^ca i 
»iiaata f®-'iia aiai fiw caca caatca 'ata 
asf^^.-ca'ai ca^ i f® ^f5 afa ‘flffe 
w.araa aajasca saa^tca atai ati? ca, 
ci^av aanatajfa ^^Ms^aa feaa aa<5tca 


aaa af^ ^ca e x 2V i aaa «ia''?'3 cacf 
faltafe 4?^ a? ^ca i aca 'ata's 
a'?! ‘at^tca sarai ? « a-<aa 
acaj 'a?!® ^fafal f-afcfanfaa^ ^r?<« 
fasa fai® atata catfea ’Fat«fa (aNtia 
afe 'at^aa aFca saca, a^aa ai ®tai f®- 
atcia caa batata 'ata c’fha i acac^ia 
ca\aa acai. ‘if acf falaaac^tfe fa®a 
fe«.ataa ai ¥ca ata^f® ^ f^caa 
acaj atft® aatafac? ata ata afiita wt^aa 



)diii ] ^rt^Qirtdtcsnr 


fe55-rl%t3 ^1 1 (Cyclic) 

.*fW Tfll tIS ^^tir (i|9 ;f|?f 

(Cyclotron) I 

*r^f«(5 '95TC® ^ C^5F1, «»!t^ 

I ^15 5^51^ f5rn c?^ C5f?i 

I »r*iiMc^ «Tt*rai 

’(rtfl^ affeji^ts jrc«fj m ftfw 
*Tt^CytctfWI ^51 
’R^fl5 f^c7 ^fcffftssn I ^«ri 

^jNtc^r ^t«(j c^t^tw, 

>4^ f '■rNtcfii '«rtc»it5j I 


Hcv ^c»it ^ mvVt 

?»I I 

V ^»ii mi m w 

ft) - -!L - «!? 

r m 

^tff^ ▼‘ft'sfsi? c^vsij §«»5r 
Thsfi ’»rtf^ « 

*T’T« ^rf^apsi '5tC)F I{cq5 fcsi 

; ^<t«> fitf 



’it^fSFtC^fJf C»lip^9r 
’it^raFtctft^?! ’Tt^tc’ir ^*ft<f 

cnc^i ^t*ifm «rtfa »it«ft^ir jti f^nr 

^*rff CJlt I is C5>S3|r (H) V 

msT TfiT^NMe 

mK m nut^ <rtt^, c»flBc^ 2c 
^»ni nw ’g[?rr^ ^>t ftiil»if5r'® 

c>iR F9I1 ini^tf 1 

mv* 
r 


(Circular frequency) oiq ^ 
ft)-? »r?t5T f c« ?c? I 

^«ft<., ft)o - ~ 
m 



?»I1 ?? ’rtetctfsT ^a[Jftf (Cyclo¬ 
tron resonance) | c? ^*rt'®|% f®*«<ii 

c*t? «rtf *r^ nfe r 


H e V 






R Tffc*fs »tf5s' 

fi^- 

E - f mv® - y m ('^ o)(j'* 

H2 r* g.^ 

2 m 

2>r2R* f9m 
0 

c^a9 srt*r ijtsrta 

c’H^ ?si 5^^ I 

§*rt? ?t»ii R ^tc^i, 

^Jt*T ^t^tcsri I c^fif JTtott^tcsf<j »ri^a 
C^tTf9 9PI^ CT1P«C»1?1 

•s 

(Pole face) ^jfJT ^»I1 I fF3 I 
«ISJrt? cfR 

^arsi c?«fi ^tr^. «(r^ 

C»IC?l'« t b« C’inW^=?5!l 


tats (Radio frequency) 

>iwT •r:'5i ’®f9®' 

Ntista (.vfii c^i^i 'itr^ 

HToji »iTl ill c«. wir*i fapn ’w 
i?^t5 ^<11 ii?i ^1 cf^ri ^ 

^i8 fs-iii? JirnT ^t?tpn 

^'®l'5t9ii «• c«ir? ^o* f«»ii 
«}Ciit»r «P31 ?ii I 

Cift^il ftfl «i®tw »rt^t2Ft- 

c^tfii^ ; ««iir— 

i55l5ail(H»),ttl^il (H»), 'Bit*!?! (He"), 
ftfji^tii-« (He*) I *fw 'Bi?® '8it?ra '8t?t 
?*(] ?fll'5 ?il1 5rJC^ I C? *1^ ’rtiRFtlltif 

C?'811 ?i:»!l— 


c^?-'5c»i?[ 9jtir 

451 1 “tfe 


vsi" 

8 p 

?»!?t'5l 

8^V 

X d 

f?yfc^, wt*ft=i 

tos'a" 

»• d 

^tf»l^^t5[, ll*!Jt'<3 

Iro' 

d 


lr«»' 

P 

'«?ft5r, c^fii^. ^tc5ira?i 

S»' 

P—C«ft^il 

M p 

d—®9r&l|il 

ft'StaC’lt?, ?Jtf^C?t^9l, '»ltC5if?l?1 


'<1^ c?«fcq| ctT^I iitc^, jft^tsFtrlfii 
-ife c^if? 

'<Ttwtar^ ’TN^?3‘f'9f»i 
'st^:*! c?t5f ??i ft?! srii 
^rf? *ffe *ft6?i ^c«l I 

«ft?c?l «ltff^ 

^t9 m <*tt?i:^5 ntw i «rs(:it? *rt^' 

WW ni-C? ip^? «f9l I 5p*rt9 

c^ 9t^c?i cifiJi '«it« <(tj§ sn i 

¥1tfB ^'S Sp® C?c? 5F3^ IjClJ F*l^^, 


mo 

s/i-: 

•il^ftlil mo ?C*11 f^Rs'SH (Rest mass), 
V i?c*!i ?‘fta c^?t '8rt9 c '«iti9!ta c^*f— 
c>fc?i’« f«ii *1? ffwifii^ta I >• 
Mev cift^iiij «rt:»it?r c^m ir»t>it^w 
?nr.i if^n'str^ 'st^ 





»rl^3FtdJtiinra5nilWt»r 



V® 

5rrpr< «?5*rN5« 1 Jitotttf’f 

>fti© 'Bitil 5Ft^f5 sfl I 

MeV-m c^nt 

-ffec^ c«tt&5fc? '?fa^ m ^i^ifi 
Mev I 

’Tt^C?fC$tC'tW vll?pj5 


«>^C 

¥11 u»rrt' iitii (¥5r cic¥ 
?c?r FC9f c’^t^ CB^l ¥c?[i w^c** 

fVftW stilts C^ ¥11 ¥i¥tl I itol- 
C$tm^ «tlt1 'ilt «n5^1 ^i^ C¥r¥tf*f^ I 
¥ltC¥ 1W ^9% (¥f¥tfl^ 

UffTtl" lltll if® ¥lt:¥ 

1C1 ^l\j C¥t¥tf>r^ (Radial focussing) I 

lf®ri¥tl cvflll (Vertical 

oscillation) wrfti CftiCII (Radial 


§ 



■■ ■ . . . I > !■■ ■* 


fp® 

lj1C¥1 C¥ir Clt¥ Ijtltl'ntll Cp\l¥ C¥zaj1 ; 

¥—’frtca''t$jf, 1—<11. f«. «i¥. itlc;fictfi 


¥1tl ^f¥, 'Bfsft^ 1® 

¥«ltC¥ ifl® ®111 ^tlfcil 

¥ cq®^1 C¥191 cp'tl¥ t¥cai W®C9l 

=ff*ltiw f¥11 f¥l ¥t1C^CiI ®1 ¥1 11 I 
c^rt^cii fiitw »rt^j3Ftttti git¥i 
Citw ltlC5TC¥1 njtl ^t^l 111 ^1?lf®¥ 
¥1111 itltCIT ltlt§tl¥1f¥ «»Tlfl® ¥1W 
C«It^1 ir^H itiCII <1^ C<11^JI®1«I W 
f®-C® Cl?tC¥ -l^l (<"one) <Blt¥tC11 11 111 
C11 f¥g 1W¥ ¥*n W®1 C1C¥ ®tl I^CP 
11 fftf¥ ci:® Pti I «ititi f¥8 


oscillation) C11 ¥11 1C1I¥ I Clll 
cirf Cl, C5h¥ c¥caii iti if? c¥ir cic¥ 

lltitl'' util ^ 1 C ¥1 iflft ill ^Ici ltd 

¥ltdl C1C® 1tC¥ ®tc® C¥l¥tfl^-'1 

ititir 51 ; '8i<t«. it^cjFtc^tcii ®ti1i 
fti ¥td^ itc'? (fpaj ) I 1 ® IS 
wti ic®*?! nfinit I ¥ci few "if®* ¥ 
«fdt®4ti fii ¥tdcfei icij <a¥fel itciti 

®1t®51| ®t^ ItfecSFtC^tl C1C¥ 

1*-11 McV'Vill Cllt Ill'll c^lfel 
*ft«11 I 





5k^?i *rwf >111*1 

itiwi I ^•ri *ftfl iw 

fi m i5!*?t*r >i'^l5 =tt5t^*n ^tif c>!^i 
c^<fi ^ti— 


f = 




eH 

iiwmoR 


1*1 ifti 

to Itw H*! fw«1 

581C^I lill CW C4t^ 

f^*i •rfm I iw 

c^ q^iT caf%ii >fi^OFti^t*r ir»ii, 

*lt*f C*r9!l1 ft*iiaFt>itlwft5t*f ^1 

>TtlCFtllt*T I ^J>8« 
>ltc>l ‘ilfl «t5»J*T lC3*f ^t#c»!rs »fl*r- 
*(ltl^eit*I ?ltf*t?ltC® f® I 



O’ «>«' »icr iiro’ iSV «*»«* VAO’ 

csr CIR t?*tel’ 


8*1^ fe® 

c*r cit*t C5\si ci^aia ; 

>fton^t*f, <r—f^. >itlf3prc|t*[ 


f^s^to c«tt^*T 

Jjtflr (II® 'SSf (Pulse) C«ft^*l lt®1 

^ >im* lt*l« V >IJ1 ’TJl 

ifiv ®"^tl 


f 



ic*f 4^^ c«ft^sr 18? m 

•-«1*i1c<i''ii *i<i c*l\ci I 


1^1 4il ^*r^»i 

C5\ll ci®c® 



f^>TtC^ f*if®^'5 'A] lCfl« §l6"(fs* 

1«1 W IWCl f>|8Capttfet*Tl^Cl I 
11^ 4|l^Cl C*ttSlCl *f^1 

i?*n I 

»Tt^iafti^t*i c*rtlfl *i:«i7 11*11*1 itii 
4. fs. 4® *lt^llU$t*»~4ri^^f*l 



] »rTOtc>tc»fi 


csWf 

cr^ JTtoti^fsr i 4«« 4^18 ^ 
^»«b- iftcn ’Tt^tSFt- 

c^tsr f^tapfiit cwtwtf^^ silsn 

w (fl^apr *nft<% «<n- 
(4^5. sf^JT <«f^N I 

^t"5C^9 f^», ’TthjFfltrjsi^ ’TCT 

c^t^f f^csfsr sri I 

&^t»r CJf^tWJT C^, 
cuW^ c^ai 5?1 ?ca 

cs^^f 5|fin ^t5C9t 

c?tnf3I^■^^I?I c^t^r «^t:T J>1 (8^^ 


’fwm-*farf5 fifti >% ^ frfw^jt*! 

nt'stf 5tni *fc?ft»i I >s€8-’«« 
»lt'I C<rw oifB ^WCf W ST«fi;5 ^f'TC'® '^tT^ I 
^<f5r ^t»il fei(tJT I 

fta »ri?- 

ffSf 4f^^!T 

’TCifST («sf^ f^) I #tai (fl^ sptf- 

-sfJiH afcsr (ii^fB tc*i’Ft*r 

8«'«'' ^jtcjfs *3^*ft«r 
vn. f®. uisp. 5t«3 ?? ^:»^» 



fsai) I cfigl 

^‘ft'SfflC^ *l«im*T '«Tt=fC^ ( 

^t^*l Cb\^^ C^3f 



=*ltf^w ®CW5I ^f%3 »rcf 

*?ai wtwi ^tc^i »rttcaff- 
»rt?twj ■ffv 


nfafs® i ^<fi—flaf >rtot- 
ctfJT. C>r?&t?f JTftfJFllttsf, 

'Blt|C»rtCaFtHt»T 4. f«. 41F. 

«lff®l <il. f«. difg 

.*itsirtft sitJfi <4. f®. «inp. 






cttw? f<3Jt4tc*f3 (:^*t¥ fH, WWjPh 

or<n ^tt*f iiii>i »ic*i f^fFti «Ttt»itF!n firntFR s««rcF 

c»i^ ^twiFiitF «it»rr5 cnt?! wrF ^CF <11^15 ^tf»iFncT6Fi^— 


f?f fs 

CfirttF»tt%* 

«fFF FTF^tF 

FT^apiPjl 'SFtSfSF CafFtC?t? 

0-F —> MeV 

)9«9« 

^itF f® affip CFfFtJ?^? 

0‘« —ir ., 

^^VO* 

trtFtSF ‘5jtF ^ «JftiP 

« —„ 

>dcv 

<ll"Ft?t? tltFCSF 

^ 


FttrsFtctrF 

„ 


ft^Ft? C«tttF 'BIJt%»rttFtF 

j—t. „ 


<fl. f®. <fl¥. FttC3Ftd?tF 

«,. ^ 


^CSPWtOFftttF 

F—!•• „ 

b:>8« 

^jaFtcttF: 



F^FCFttF, 3P5FCtt«F 

« GeV * 


fFFftiiF, Ft^B? 

«»*F » 


^PTOftCF'tFfttF, ^FFI 

>• „ 


«? fFFl!?ni»tF 



C.E.R.N. CFflF^I 

F« » 



«• » 



• ^ GeV — >••• MeV 


CNtfet^jSwtCF C?fC»l '5F*r 

'@t«r FSFI I '« f^F-tfe- 

ftPlfe FF*f*l5 I 'S fsrCFF ^*11 f^FlF«| 
^UFf^'FtCF? CF «TtTr^ 

FIF C^af^ C«itt^ C*lVf^Ff ’F‘ri, CW—C^tn^T, 
•ftF^r 2r^f^ CFCFtC^ ^tC<F, C»|^fC¥l few-lfeF 
fHF ^Ml FW FFI ?rF I 'BifF f^F-r(%* 
JrWtF'f'S: 0 . MeV FFI ^CF 

FtC^I ^F*f FJFFtF 

♦TFFt^CfarC’fF sitFl '®*| '6 Fit fFHF^tCF 
•f^CF^F Fffll Fact I CWF^F "ifWF 
niF, CFFaf^F F«1 CFa?tF fFf^tF 

’TtFtW CFF1 ^WClt 


’TF^F'tF if*! FtFl FFC*r« 

cFfarc^F FC®3i ^iFC^ I 'flF «rcF^ 
F{ai^ fN fe5F"rfef «5ltF STI I 

“ffiFF ^fCFFTI fj FC^tFftrC^ CF 

CF\f»l¥ ¥t| *rt«Fl Ft?, fFCFl *fw 
§55«rf^? ??F F? FtCFf ‘FF^ 

’tCFFFtntt? CF*n*t F^Fjt? CF\fii¥ ^Tl 
F*?1 F«F ?? I nFt<^«t? CFF1 

cnci CF, CF^f»{f 5?Ft®f»l? 

«lt»rtFl I FtFTff? ?^CF? -rf^! 
MeV-C^ftf^l F^tC9l fiF ’ftC?, ^1 

^tFf'9 ^t»I 5?:? F?tFl CF^ I ^t? ¥t?F, ‘Ft 
ntJIt? -ttFFF*»t? T?F FIW F^FJI t^t ^F I 





^-'s^ ^ f^fjri »ff^ 

5Cai I 

«i. f^.m. *it^wttttisni 

<fl5fj5 ^si i* c^ ^.. 

Mcv 

I c«rt^!T, ®ic^a3r c^l 

wa I 

’itIcJFtttfPT Tffl^ ^•iti'ni f^*( 
i.—«. Sft^CiKil ^tNw I f»T5lja|r|- 

C5i«nt nt'e?1 *('3' I ffI 
<41. f%. »4 itf. i 

c*n^ c^fjj I 

»rWc^ *iWf« nf^3 c^ar^ 
f?»r« f.zw I 

nt'e9t?«rcgr ^'rKf^^ ^t'9l 
antf^T, fBf%<»»n-fa®tir-~<4iJi!r f%, 
facH? ^c*ra ^^faa astrsf^ <4ia 

^wt’f a[csf I ^Thr ’rt^ai 


cfaPia fa^tara »fcaa*fta =¥tcar« 

<41. f^. (<?. JTtlraFtctN I 

^zm »rtlcyf:lt5r ^«fa ^caftwa, 
^aa ^1 fisn 'ii^ar^ta fawt^s fSraf^ ai. 
ncaaatntwa ¥taatata <aaJTa asrT^-r^sfa 
I 4{8 «fWta 4a^ fawa 
afjSji^t'Q <iia acai fk^ ai i 
<41. f^. <4iaf. cat ^ata <aa^ ta 

aant^ '« aa* ^tfanfl ftcsa <4ia't8 ^as- 
toa I at^caa «i. ?s. attcjtcttcaa 
ca «f^H5^aa',{5 ^tcf, ^ta cat^ta 'e«fa ai • 
ta I ca faca gaca? a*l»t»ia 
aai aa, 'ss; ^tat 'atata 'esfa > • ta i «ta\ 
f^wia atataj aj^^ <4it aa aai ^afa 
^ta a^a aa i aastf® ^tarsa naatl a^ 
a^a ^9i^t^ta <4it a?a <4i^l5 <41. f%. <«?. 
attcsFtctta ^^fa ^aata ^tac^a i 
^^fa aca «ta^a fa^raaitacaa aiaar’aai 
<4iattat ^iiaas a^a a^a faata acaail ^ac^ 
atacaa i <4ia sfcs faiacn aia ai i 







•91^ fk ’Tt^-’isit^ai 

fit® a?z3n %t»in5 5t^- 

it^tf ^tzn 

'«|B?^{5 CTW ^tn, ?r? ’qtn \ 

^t*itc??r ^«fjlf^^i ^t»i sFfc>r ^1 

^»lW5f, ^1 C<«(C¥ 5i^«55, ^ it'QN—f?>lt9ICl?[ 
C5n« 'BtW^ C¥t!I 

*r?K« <<1?? »f?c*r?r «r^^i »it® i 
c^—f5f^5t*f =«tr^ ^^=1 c^tJf 
^r»i ^ =ri; 

>T?F 5(91 « ^ fkl^K sufj f?CT[ 

^t«(t? (Tf ?f:9i ?(tJ, c^<rt5( 

>it'(tfl‘i ^fl9( •f^K ?r9ic^ *rfc(( i 

^991 f^fjutCTW '9*11:^ ^911 ^ir, 

>Tf^tf? ^5(tt9(^, Superfluidity Tl 

9tS»lTI '"(WB ^ «I55l^ 

^ •rtWI Ic9l^- 

J5(9f9(?( c^r^ «Rt«f ’ff^ir ?w ^ 
spfx ta c5Ft5(?i^*( 

9rti^ 5(11 «rf^9f»(fl f^^Tv»tfii^?5T 

W wlSii 

!(t5(, 9t5itC9i^, Superconduc¬ 
tivity ^ I 

«lf99t?(9(T 9 JfW «ftC9l 

fVf wt5(^ti ^ c^\^^9i 

^11 fN fti»wtpr?f 

9d?i «(tr^ >11 91 


9f^ ‘wif^’-il C91«1tt5( 

^t»ltt C5(t I 

¥111^ !(t*( =BC9l frc? »lf^9tfT 

9t^ «r»!9tlCi1 6:91 cn:*!*! I ‘'^f9’-'9*r9r9! 
3f*»pt:# aft^i^tii «it>it5 »it<( ^t:f* 

»TX *tc^ ’INJ ^rt^lts 

C5(^ I 9tt *I>tt?tf9 C9t5(fil *1?l*rt*t*l 
=Bt9t!|5(?1—>1?®? >6:5 *19' ^559f^ 

^5:9 ^ftr ff| 5:9(1!.^f9— 

C5t9i*^^!i :9t5it5 :^:?5 

«»|1|«»1 C5t®|9l 

( 5 ) 

99llt%5t??. 

...C9t>lta 5(t:55 si^tTl C5:5 555 

C95 «r:?iw ^9j cftfet:9 ^ 9:5^, 955 
«it5t:f'e «(t5t5 5t:55 5^t?i 5t5:9^:5 
^5f%! C9t5tm |5r:9i5t:n5 5tt:55 9^:95 
f%8 >srt:»n-5t9t»1 9[t5t5 551 f?W ^f5 
f5*65 nt:51 

«a:f5tw c5t9l c5:¥^?i^ 951 5t9i 
i&'b- 3Tt:»i5 6* f»it^ I ^1:95 9rt^:®5 
f55f^t9n:55 fwt^ 9t^:9 ^Jpnfh^ 951^ 

^f«l5t5 5Tt9i:9 9591 ^5^t5 5i5t9f59 

9:5 f3l5 9tn5tait5 f5Wt:5 49 5^ 
9(5Jt:55 *?6sn 95:915 1 9t55 5i5t95 

i V C95f95 9t*r5tait5, 655 

-|9 9t*f5tan c5:9 5tai 8*^" 

fe*rwi Wtsf :5t5 95, C5 9t*r5tait5 
5^5 559 95, 9t:5:9 51 ** C^l^T 






C'if® 5?tcif «5f 59^ ^ ^t*f*ftai1—'«f 

^tw ^t*mtan JTiw ^J^ I 5?fjr 

^twtftfi *nrtt«f9 c>T^ 
c?«ri^ *rf«iii c»f»i, c«t*itfl fs^rs 

^f*i I «r<rsf c^ w ^c»ii 

^1 fx^ 'evr^ 

firC^^ 4fS ?|fC?H| ^ni;r 

’fiw c?<rw5r C9, ^t*r- 

^m 8-^“ 

^zn f?ror ^z^- 
^zxi ^tw, ^9jr« 


C^si-Nfinr 

^itn’F c^znvf c^r, ^v( 

*fw'« c»r^ ’iftcf, 

f^fif *rtn!T fst I 
nfSffS ^tf c^, 

ntftrif c«tc« *r^*it*i ^ii >1,^ 
511 C5f?t^^ JT’t'fr I 

^<ftt<a «if5 '^^{5 ^Ptcfei? 

^<*11 5if^ I c^Ft^r pc’??! ^WT 

c«r ^9itii«ri fftc^, ■sfjt^lB^jt’i 3Ftc»r 

c^t*iiji f^“6^ m c?r«ff i 



?r—C5rt9!^|8 ^c«i suit c^c¥ i 



c’tw, •rtiic?3 t5 

%5 I C^ 

'flvr, ^t3??F?*i 5F?i»i5r—'^f^- 

c^, c^Ft^r §<.51 
C^C«F •ft^<rC'95 W ffCf 

¥W C^r^ ^1*1 

jjtUt^ 

^111 ^f%*tflTff^ 4^1? 51t«rj 


fwcsi *i«fi f^cir'« ^9ic9«n ^rsfti 

I «fl|5rt5 «ft5^l5^ itif 

vtoc^c>ij3c¥ C5t«il 

ciftfl f«^?r c<(:^ 5F^?f of^ i 

>ii^ w c^ *ftitf*?, ®ta wfSi® 
ar<fc® *ft:^, «^|5 c’ftn^ 

^r«(i c^f-n c5\s?f w?i«n «rf¥c® 
*rtw =11, ^«fr«. f^fs »r"t< 





%8^ «!** '® WWlH 


(Perfectly diamagnetic) 

I «it>fC 9 i csW? ^»imi ^f«- 

’ttc? I a^ii 

( Penetration depth ) I ^asf ^ 

cjtI n^am *ffa*it‘l ‘A’f 
c^il^fsi^traa ^tena i 

a^imta strata 
^tai MU I ^®tai n?tc<a 

®t 9 i«tca ci?fa^ata cell i 

esWa? c’J'iiicaf ‘iia'lS fafafe 

^ata fe’ia c^t«ii ata, ^tai ci^ta ^ca 
fs^ra ^ca? ’fiw 'aifs’tfaatCt ^ati^a 
‘«ir 4 -'if’a^ca c^fa—*fvft®flB ^itafaa «ia^ta 
fVea 'sik’T I 'sif^^faar^l natc'^a fwaa 
fa^iV'^fat^rafs '©5 at%a »iiaf5 fat-ia 
^lata ^n^a naKfS ca ‘^rfV-a ^^tfaia 
car^i ('e^^'« arca%«ia ), ^ta 

asfai fcpii—^^Ivsiatcsa acar a^fsife 
C 5 \aaf c’fai aw ?iw i^rw waa wta 
^ai c*ffaia ata 1 

^^laa «ta} ^1*11, ^fwafaatf^wtear ajtaji 
^ai ata f^wtia? «JW atafaa 
'tfaatC^ a 1 ^a fa^j^^^akaa ajiait^l 
aiq atfa 1 at^a c^sik^ra aft^fa^ ntew 
ca aa aaatl amw, atataa wtaataita 
^tai atc=v ^a'^ta 1 fa^J^'- 

a^aa^tCf li:»ia§aiaa aiw ^itwa ’j^a^ 
ti^iaSa^aa afwjw ca ^^ata ^ a^ta, 
^ 1 ^ fa^j^rata fa’itra siatn nta 1 
wt*tat^l aw ata, •taatlcaa stww ww 
aca ^tc^r, tc»?a§acaa aca wtwa »r^at« 
aFa*i: #la aiw atia, ^walacaa ’tfwnca 
wta c’l^ at«r aca, ac»! fa^j«.wta'« 


5jaa: ata ata 1 srtfaat*! a»ifaai ^?atat 
5aa wtaat^tac<f\gwaaatl«fa '«taatca 
"itw ata »r^ta ifla^ fa57«^rata« an atca 
aaaj I fai wtnatiai c’tWtata 

•atcat ca fa57««tata >^9 an ca»i f ^ 
<2rcaa a*^<^wa'aaa« !9ftai ata fa, ca|^ 
®rtai catf, wt'Q «iwj^ 1 wta 
c^tari c?rt^ ca, aiNii iFtfaat»i a^ifawi 
cata i^ta ai, ^iia aaata catat^la 
a^ifawta, 'a'a:aaat'3i^ s^^tewa at'S-ataatsii 
ajtan aatw ca a^ifaayfa -laataw ?tw aa 1 
catat^ta a^at^fn "ia ^ i a'tatai 
wtaataita ’taatt^f^ja Bta^t^iTa calat^fa 
^ta^rw aai at^ ai 1 fa^ saa wtaatajf^i 
aWaff^ naatt©f^a 5ta»^Taaa ata ata, 
waa cata cata at^ac'Qa srtaf^a catat^ta 
■2tafw «raH ata; waa at^a'«sl5 ‘aaiS faat^ 
-sitawa aaatia aw, -sita 'atfwafaat^t 
awa^ataa "siata afw ♦faat'il-caaTtaa 
5^fata 'sftaw'aaw tc^a^awf^a ’iPn 
'Bi5fa I ‘ill ataata ^’ta fwfw aca 
si'tsa atta 'aa^sfa fa^ta^ ?faca 

fatacTja, '»ifw’rfaatCl •latC'fa ca*< 

C5\aa asitaai ^tatw ’itca at 1 

at^ C5ta, ra^r«,catcaa aata faca 
'■It’ll ata I • atc*i ca^ttaf^ia '9 at^a 
ca awata «tat“r aat^ia, wttw <iiaai a^ii ^cai, 
•taatl^f^a at^r ca afaat^ ^caata-sf^^ 
at'w-'Stfwattwa ac*i ’ftataa wtaat^ts 
fa5J«>tattaa aa, 1(5 aa wtaat^ita 
•raatla '■ittart^itaa ’Ttar ca^ ^taa^a<9pia 
nfwa ^aaa ^a^i a"a^ atw '«cJ ca, atw- 
«rfwatw wttaa afwtw atata ai an 
aa^ wttw sratawi ata 1 ^ai* 
^t^tata «r^fw *ca at^^ ’rtatal 





jff, Jicur 

najjt*! 'Q 

f^Jl C^tfltwi, ^tstt C^ ""iNfif '"S 

f£9 ^iff, ^t?l ^ta*l oqc'spcai 

f#5l ?fr«c^ c^f% 

I ^nsnc^ CJftsil, f •fi, '®t*i1 

Stw ^?C« ^£«1 ^itMl SPH 

CV, *f'ftc<5 '9*1 «rt9 m'9 ?rW3 ^tcn 
^C9 |q '«.} 3f"»fc# CSlt^t^ 'i|f&1 
^ri^i ^\^ ?-f ’TSt? 

«ffcn, ssdi jftc^ I ^ti^if, 

'6 ^f(3( r^ssraps^ f^at^t-, 

'sfc?a ‘-rtsf '5i?»rkii ‘BCS J»tc*f C>fi8 
I isibr 3Tt£«l C>ltr«£!(^ 

(4)^ «rJTc«f %fii<rnNr i 

'Sf^’91 '3^ ^<f CBa^ 

’T"nt# <41»|5T 

-PCil^fS y\^U c*fnci5( 

CJf, ^tca? 9\tf^C? 

msic^sf } >41*1^^ «lt5i1¥il 

^t9, CW i5=^- 
^C»ltf%!lt5f ^1 f8j£-5(tC9tft^t»I, Pl^- C^»lf®C5l| 
«ff«-'®*i cir«fc® nt'sil I 

*41^ «fC5^t« ^tai, 
c^ «rwN ^C6f *41^^ «ftt?ii c? 
^ntcn?i wt’J*!! (cw 

^*f5i sii «Fcs lJr-?atc« 

*ftitwO. c»il ’r^sF 


^nr «rti, «Pr «H*it«tff 

n?tc«f5 ?c?r 'stii 

'4Hli^ cnc^l >!5» C6W =^^<(1 I 

*iig[ <1 «Jf'«!l 'Hffcsfij cspcil 
«t«f 5pfa 5ig<i i(? I 
^fil r^ci^ -ifiiN 

5t1^s ^Ui>) '4i<pr?*i 

m ’f'?C«fl Ct>) JlUCJIl »1C*) 

a ■sjif aTtn— 

-6 *tc'4> 

»1?K f« 5pc?i «c«fc?; 

Pi^Tvsf^tc?? ijt«frc»r «f5fr« 

?£«<? g^sj 

I <2f?t*l« «(£?I1, f<5l55«f5 ^<*11 I 

®s 

■'stcs?f 5{«fj r»a 

?9 c>i^ «tca5 catena ca-r 

vi I a*!:?? 

R^i«>-»tfea 'Bf»f5a zi>\ ^ta ^’fa 

Ntc® ^1 %a ’ta’i ^ca ^d, 
c»f af£« itsi ataata fac-ta 'sitcafsfH 

^ac^ ^a I 41 ^ j^a ^ta atc^p 
ai, aR ^r^nfaatCt a*rt£<a «ta 
catai,^ ^ta Rea fa^jss^a^ ^ai 
caatca ^raa cdaaF c*pcaia iftatara, caatta 
<4iaf:3r 'saRnRat^ ^ac« areata at'^i 
^ta caWf ca'ar arRf^i af^ar^ ^eal ^a 
§aRfk^ atataa atija ^RsaRatR^i al 
^ea ala 1 ca ISa-atoitRata, atcalfaata- 

aFte^lRata, ^Jtatfsata-ajtRala 4'?f« 
4iaa aa al^aara fawtalai fmia, 



4»88 


•icWr® «Jw<F c^f“r if^t^ csWf c^cw c^ «t<ti ^ti. c»il6 

^tt«r3 '»if«*tfl’Ttf^'»i ^«Ft5 w®f^ ’vivi^ ®*rt*rtH ^ i 

8rtc^ I ^Hnf%ni *r?ti<fl 

'®t?r*l? *rfli «if®*ff3«ftft i 

^<111 ^1 c’paic^ ’Itw 

^CS C^t*T fe’lWCSIfl H«cj fwa 

»l'«fs? Cif'SJl 'StS f<I^I«.- C»lt ^Z9 CWK I 



fsar 

5?—4^|5 <f—^ ^»jc?a *ii'fJ 

C’F^ 

'ot*l*lt^ ’il’Ttfl C’ft*!’?" 

i5c¥«fw «c<re^ I 

wt«l *ttc« I 4«fj^ ’ft^tc^j •itf^ 

^T*f I aftC!it^^i ^tc*i 4^ 

«(St*l?[ ^5 (Digital) ?S*(t^?i ^l8w 

*(w I I 

'e^^ii's «if«*ff?i^t(\ 5^«nr «iwtc’t^ ^’<1 ^c»i 4<Rft^ 

*iwtz<K ^zm ^zk^, ^ *tfftz< wrPi cn^ f?iwi i 


csW^ ^fl'rfcT fsiwi rttv ( '® ) 

or», 'Sfl 

3in iTfif I mw '?f^ c^T fn «1 

*f?fc<s[ fens csftsi ^s?csr si c^tsts fsife ni? cstsri nts i sitsu 
si cbW csRais fent^ffei® siiffenfsst^ =fcsfttn ^ffe'®tsnT « 'nf^*rfsntfii«l 



'ss^ fsai 

^tnsrajts nin ^sn ft[f»ntCTs sinnf^^ ssttns n’n# 


c^ts fentJftsc^ wtnfs^n sis^C'sfe nt^ nsw sncsswi f^icns n^« 

^Po stm sts (ssi^ f65) 1sjtnts^Jtc^ nsK n-»it# fnnc^ '^cn cm i ntfr 
ftcsf ntPfc? sif^nfsst^ srttcstcsffn <:^fk > nnK ^sn cs, csststs ftlfes ^w 
mifwii feffe— r*rcs nw c^nt« nc^ cm ?.1^— 


¥»I^t«1 

S8h|^^ 


c^tsts 

st^rts^fi 


cstnn? 

d|lr|%1 


exists cnem 
cstmi 










( 8 ) 

..'sitc’t^ ^t*r 

I 

fwrtft, ^t5*l «1 HI '«ICHHf 

ChR C^icn I -Oltfl C^tH C^tH f^C« 
chR eit?rfj9i cjf^i c<rr?i 

^t'SHta sriR CHC^ I 

^tcarii ^*<(f?i '51R1 *(t4' I 'BltfH 

ftte HWR C^, S-^” 
f^Rit*f «tjR ««c«i 
I ^tn*iti?i «itc<ii >fR, 


RRstCHfl ^t*f*itfiii »»jt^®l-R^« C5I? chR, 
®ti:^ ^»i1 Vi RRstJf-l, a RR^tc^s 
'sRsitai cbi? ^^^, ®tr^ ^»n 

v R R9t*i-Il I RRst^-H-'fl^ 
hRij c?^l c^t®! c’f, 

*ttc« I *ic^R 

Rsstnt R^ta ^tR^afta eta'll ^c®!l ca, ^ 
^^t’f-'nfaa^H '^H^ta RRat*f-n- 

‘fla '«fata ^rat? i •fft’i'i ^ta 

RR c»fac9iH, ^Ra na»t-r ?tafta 



•It® ®il ^caa sitajw 'sif®®a®i RRata cnR can ate®? aRna cac^ 
R®taa at R^raa ^ap caca^ attcaa ^c®f i 


«ta c^®if®w RRatn 'sita 
aana •ffaa^'a acfei •laKfaayta rfnr 
C®taa1 R-RI '»ltC*rR’F ®tC*ia (Specific 
heat) spat faRa ®t*tataita ®a®i 

RRitna ^tenR^p ®tcna •ffaatn ^ca ca 
a»i ateal c’f®i. 'o^^ Rr® ^tR ®1 c?RiaR i 
a-a® c^9|Rca caacfi, ^tcaRaf ®tc»fa 
^it«> 4«p^i nRa^Ra^mi Rcaia caati5 
^a A (qji^®i )-a cantata 
a® cm® aca «itcnR^ ®tcaa 
*ifiia®'i^fa ®tnataitt^ ('»i<t^ a'a* 


^tc’ta (iiaF^tn ’«ita®a, ^^^ 

Rc3?a aaj Rea RRata-Il 'aratatcal 
mtR® ^a cat® atca i ®tHi R»i ca, 
at^cstcsfcaa •faatlt^ aRc^tc^a 

artcaa atar®! (Viscosity) ai nf®i^R® atai 
a«*atat®i ^tR^aita aa^a*! cac^ Rcaa 
aca caai cn«i, RRata-II-<aa atat®i 
^Rc§tc8ia njtcaa a-r at^fta ®traa4^- 
®tnia cbta® aa i ®tR^«F1 ®aa ’tt^caa 
aesr aacaa, RRata-ll-'na atar®i i?. 
aat«f 'flc^atca atataaiaC^a®tca 








%81 




«r^tf^ ntwi f?^iitJi-ir-;«i!i ui^ 
«rm mv ffC9iJi-'ar^^t?r»iT i 

?c»ii jftr»iii I 
^f^!589! Wcf? «rt?rtil¥{g 
^ftC’T^ iSffJil %l »f?Jl ui5jfg 

^{8 ?Ni 

Jf1 ^C«T, C^ ^55«j c^fi, 

c^r^fN c'^ft'*' c^t^r 'sf^a 

«r*f« 5Cfl 

^fSc® j}S{tiT I 

'6 C*IC^3^*T*f 
C>f^tW C^, CW?tC®! 

r^f^5tsi-I{-iia nt«/11 ( ^FP?! si?f 

‘fl’F ®tC5tSl C5C56 nt^5l) 

C^C« ♦rtts ( 85^^ fgsj ) I 

5ff« C^TC^C-a lily J^:5 I 

5i« ^tHji 

jPltf%¥t0! si?lf^ai 55|SI >^?y 'at*f“ 

*it'ifN '«i<3L"*ti(i*it^iaPt >1^ "ff^ 

’®ft*it^ <4^^ c^ cyfsi *firN| 

I -?*I '®t’T4t3lt9, 

C^t’St^r*! 

f% «r^H *fti I f^f«i8tcsi?f csfiiii r^%Tv 
®si«T c'^rc’if 

^tcn^ ^t5 Cftur^N ni ^cw 'sri; 

^t*r c»il f^fSinN-ll 

3FItPlft»l Sltw iii, sitc^f C’ftfl- 

’SI'SJ«?*!«. ci^t? 

c^^z^ nt«51 c^n I 


^ §*fs ▼If 

9i'95». l8>i.ifi '« •fcf 9irtat« Cf «5fi 

^wcfsr, «tf ▼ttf ^I5*if fc«*i’ I 

r?fq?rt*l-II-i45 ^Is fe«rt»rt5T— 
’ft'fNi »t, '▼•rsfe ^f^qsisi I 
^t’fsitail spfisi «|f«'®acaif \st^. ftf, 

5^Jl 

’it'StW I f^f51!|fi|-II C’l 

▼j^, c>r mwi 

'Bir®^?isi i 

>4^ '«rf«f8i •f'rtt'ff <flyiB 

m] ▼twtsf ▼ai f tf I c>i^ 
^z^ ‘ff^f i=<f’ I ^fjj 

f^“53 ▼tCfl C’f, c^t^r *t?tC<3 sifj f?Cf 

a -1^ c»i *firtc<9 ▼fif 1- 

'sf^a ®itcwt^C5ia ftaJCN I f?%t*l-II-4f 

arwa*! '« §f5 

>115F ^tC’iftf^® jftffai 

fj «f9jji -t^ I fjpf (Jiffs fe*ttft*i 

>m "BisiiSa mi fm 

^1 ffflf «fff«a -fifi '4^ ff^f 
-frafa nal’pi cftf« »r*[f^'5 mzw I 
'sisin^tifa ▼ft®r f^ci^ 
-t-if fa®t4ttvfa ▼atf i 

«ff««ta«ij >!fcs yitf «4fi»i ▼fi, 

cat^^l; ^ta^cat c«tata |(81 c^ f^faiatcf 
'sif^'jtasiT c?<rc^ ’It'eai atf, ^1 fwi 
>TNta*i ffr«tat*t—r^f9if(f-8, flf *tfsitl- 
(▼arcf sfS f ftfi; ^ c«rtfef, ^ i 
f?p!atc*ia fff ^tf v4fl5 «it^c*rrc^t*f 
'^tc^-f^f^atsi-'a, ftf c^arc^ >15 

^*f I >41 f^fsffltf-'a 'S'a* Cf ▼aw 
^W's ^ta ataj 'arf^^twi 
nHai atf i f?^at*i-8-«4f naati: 
c«Farc^ c*i\«i ▼Prffa ’r^<rji ^ f«ftf 





6r»i, wrt *f?i*itlc« > ’i^^i 

f«8ti c»rt *rw[i cm^ sc®! c^fii- 
(^Pi f<riT ‘wf!T 'Q 
»In^i- 

w«Pi f™ «rr:n ncf^j)i 

c^, c>rl '9% 

«r5rK *ftt^, *fiiJitt!»^« 

«r«fCTtv JT^<rjrt5il5 «rnt«rT i 


<< ^tui ®t»f 

arr^fc® b^K 

W(^ »lWtfC!T5 

4f«(t!r Qfm aft^8 «i»rTt*r^ >rc^jar!rr'«r 
wr^ft ^tz^i f^*58 c^m^n 

^Iinisl Tr^t8=«?1 


ftf »r^'3tC8[3 CB^I 

"T^ ^ft^C’f ntf 

•fffl*f® 5fra?rf^^, c*T^ c’T c^ 

nfts? f?5tff»i, cai?rc?^fl^i:« c’t^ 

«r^c^ ^r*i?i «rfaf ’Tf*i«i 

58fs»tff I c?«fatcaFJ 'Affair 'srt^y 

nfft 5t«if^c®cw^. ar^t 

a^ii I aff?rf«’F "Tf^sfc^ a»r*isi aitatcfs attcsf 

I ^Or^tls sjcafst^ »rw cwcf 

i nRs^nc^rs 

ca arnc^fl ^t^iai 

afn<. '<i^r«riT *11 '<ff?*r wt« 

ff*i ’rr«a 

«(tatwa ariapjfta frc^fisi 

Tw '•itatm na*i ait^ f 


—atwar^af# 





jit^csfl-^?^ c’i^ »T=j «if^ fjs ^fc?w > f^f«if3i^f?r 

va. C>!l^f*l^tc?l? ^IC«JT I c^^ta ^ 5 ^ta 

BfCf 4’?{8 at?¥-^ac!ra ^fcatsF^n >fNtaT ca^ta-^at^ya ’ffaar'^ 5 itlc<yi-^afcaf 
atf^ f?»itca aja^ta ^aata ^taa^jS ’^Rai i caaa, ^a^iS ^z^]: atl:^-^a?r 
a? ^ir^f aaa ^a:<a nt:a,—vii^jS cat’ttiat’t aja^ta atajca cafca? 

^ 0 ,... c^^ciptcaa ^aaf^rcap nttai i 

'Sftatjwa c?c-r attci?l-^a«p ca^rtcaff aja^i «raa a^ai ^a iui»« ^rtwa 
sil fsc^iaa I « c^f^c^tcaa a?a ^aata bfc^ fa«tc<fa 

■«^taaka ^ a«pa ^ta«pj 5 ajam 'iia*? i^cat^ ^tac^a i 

’^^t^ceia 4^1S cafrtcaH aja^ta ^^“ffacia *faa^ ^^ta wfat^ caat® nt^ai att«f i 

^cf^at^a? at^ci?l-«a«fiaf csfa^-aa cac^ at)?ca afitata !a 5 ?r ca <flfaca«i 
ajai^ta ^ai ^a, b (5?) ^fac« a^a ^fB 'afacac^a ^tc^ita^fBai caatcai i^tacf; 
b (a) ^fat® catarfwi «T:?a 1 ^tat«a ^aata caaa 

atlc 3 i*i-^aw ^tat^a ^aata ^zw ca^ a^a ' 6 ca®-atl® atca at^ fafa^ -na? fac-ia 
aana aa aja^® ?a 1 acaa a;ca atca? cstista a« 4 ^|B aal ?a 1 

cftaa^-a? car^ 'sca®-atl®- 4 a aaj faca ^z^ at^capi-^a^f cac^ at^ca fa:a?® ^a 1 
^aa ^ ^a" 'aa'lB ^jR^^tfta ^rf^a^aca^'a ca'fa^tca’ 'sia^^ f'eata ^a cat? fa:*?® «a«f 
'®icaa‘^l ^itc^tf-^acapa a^l ^ca aat^aM aftr'SCE^ afaa^® ^a 1 •sff^af- 

acaia ^faca^ia ^a^ csfaf-acsia ^fatac^a a«i Jrat^at^i c’ratca d\ci 
'sifa^^t^ta ^f^a^ca^ ?ca ^ta ca^f^tca" faca ^a ^a^ 

caata caca^ «w-nt^®-‘iia mi fata ac^i ata 1 catari atc«¥, 

'flalB (afacas;^ wai c^a^^ 's ^atai <stt?af faatca ^at« ^tca 1 



( ^ ) 


•itc? I ‘ii'S^rtf^ *it^c#i-^?c«rii *tc^ <^1^ «itc>p ^tf- 

Wa >IWJ *IW (nc? 'ftt? <• W) (Repeater) 

cl-fws ^rrwt^fR ^ (^) #c® 

c?«n ^tc*^ I c=?*i!i«tw cl-ti({5 ’R?! ^ («t) c»r^c^ ^l c^t^l i «f<ii 

c«lc^ c^m I 

?cn ^1 c^^rts? '8w^-?tt^®-(iiii wto c>!^i 

Nt?« c^T^tc^r ^tc=? =¥fli c^ <5C^ 

^«C^, nc^f ^ CJf^ ^<11 I 'ai®:*f^ 

»it|tap1-^?|f *|NK*( ®kf?cf?l sc«l 

(Az^ juitv^jt*! ijftf Tv\^z^ 'e ^tsn?! c^z^ 

^piU I <£r*if^*rc’it»ri c’t, aft^‘i=r cHw 

c?»intf^?i *1^ f?f^fet?i 5it|cap1*^R^^ 

c^ ‘flc'r ci>f:^. «it« =n nt^cf m ^"»iti^ '^ts 

c?'«?(l Vi f^*ltw I 

®t^T-f^^ c<«rc«F c^sr sitk<ipt-«^j«r cfen^^lSc^ ^iiw «i 

'6 fa«ai m c^a ^ta at^i ^ara i faf^^ta cl-ra caa Jrajat^, "sta ^i-fa«F 
's ®ta-fa¥ 'flfl^tca 'saf ca'«ai 'e c?«afa ^ta? ^ac^ *ftra i 

( ‘'Star« «ta’ faatc^m ’li?ft’tt«(jtc?rsi caW® 'atc^it’^rfBai # ) 



w (^) 

—afs^f®!^ ; ^.‘-5fTtca?t-'8?f«f usfflCHSl; «—'« f?«r^^?IC*!?[ ^Sltf^ 







bm « ftc^^^arhr ^»rt*iTtir 


^^rr^twr ^*rt^ (Meta¬ 
bolism) c^t^r ^if^ ^ar 

•fit? I c^n? Jrt!?l ^ff'e 

^'<(tfH <iiij '0^^ 5TWI 
'«rrw? *tf?[*rfr’fa 'SfRr 

Rc«t3i m ^=51 i 

3n?rc^tw?r »i*il5 ^itiiri nfltw 

c^w 

^ta ^-Nta^a c‘<(i^ fsa ?[c^ ntca, 
ca^fnfc^a c^rc^ ’atal 
ca ^aiaffcaa ‘^r'sfla^f 
5151%^ a^ca «rat5t^: c^tcaa 
nftcana fe*ra—«aaf^l c^caa 
"Bita «i*ra^i cftwa afijinfacan i 
c^m *fftcan a»ic« «rt*iai ific^c-ta 
aHtafi^ ^artai i 

c^tcaa nfarawa aamtq n?1 
al ciltajf (Membrane) ^Ttcaf I •t?''ta 
ntca ^ar ?ar ftar af«n i 
•fficaifcaa at*rfaf^^ ’rt?? 

a«ffa *(?1a faprk ffk^\ 5ta« i 
at»itaf^¥ fawam c?«tl ^fa— 
cftm ^:*fftcac-f c^rtfsata. csFtatt® 
(NaCI) 'fla^ c^rt^ta at^^Hcai^a 
(NaHCOg) «N afa'.nfacaraa i[»iata va 
atc^l •t^Piata 

^taa (K*) '6 atai «i^aa ^ara %*ft- 
aftaa ^a'e at«'® crai ata (f&ar 
ao) I c^ftaa afasnftcac-r cntf^a 


OFtatl® (NaCl), catf^ta at^=rrttal 
'aa^ aj^iata ^aa *tfaata *f^tt5nita 
^a (K*) atc¥i *fa1a fer*fa fata 
aWafa^ ^*rtatraa saa ^ala §*ra «fcaaF- 
at^ fa'la^a i «itata aata «<il 
faaia ^a:^ ca^tcaa i 

afacfta *rsfta cftcaa 'e afat- 
'ifaca-r far-ra 4^a acaa ^%ia faw 
>r^nta ^Ha fai aa, ^tata aai <a^ 
(Eletrical Potential) caf^ 
aa, ate? faa ^f^vfa^a (Resting 
Electrical Potential) ?raai *f?1-t^'aa 

aai aa i at\ne*t^ ^aai ’sr^Ia f^a 
^^a 4ta >••• at^capi-c^te^a ws i 
^taai ^ten aeafa ca, ’sf^ac?tcaa 
*111* c?teaa ^faeat-fa atataft? 
^atateaa §aa faia^ai ^laa aa^F^tca 
catarata mw ^?:afaeacna catf^ta at^- 
?tataT»c? afa catfsata estate® ae^i aai 
ata. ®tae«i at f t^tea, caatcai 

acae?i afa ft?ta ?ca ca«ai ?a ca, 
a^Prata ^taa^ »a? atai *ra1a fasna 
faca ata^a«tca c?teaa > afacaeia 
acaj at®tat3 ?ac® atea (ai atataa®: 
c?tcaa Pia ^aata caai ata), ®taw c?tcaa 
aa1a atea ca ®tca aatar? '« aatar? 
«itata«p! caac® at«ai atca, fatii ®i 
afaafa^tca caatcai acaca i 

caai ata, cytfaa -^ataa (CI“) aMca^a 
aa'ta ftaraa f^ca aae«f^ at®tat® 





•r*f1w ^t^tift^ ^?i:® *rtw 

=ii, «r<f«. *(?15 % 

c?i I •f^tPint*! fV« 

fe’T’ir to ^5it« *rtw I 

*i^tf5r!!tc»i^ 'fl £>R 1 


to T|t?t 41? >4 

UNl I ?tl*r 4^1 f^^il ? 5 l? C?tw^ 
«i?i '« ni»tto*i 

nto?r ^^5 1 c^iit '?i:»(fl- 

C5jj*ra sit^ii «r?t5 to 

A- to 



^ I c?tt^? ^?!»ffsc5-f ^ I ^f?:nf?ir^-r i f^rai 

A~c? jtWst §nt?tPfir ftaM «rat? i c*iti>l ?ac? 

c?«ri ^ fent?to '3t?f c^r^ nfat’jc-r ^t?r 

’4tt? ^C'S 1 ^ fs?? 

?^1 f^c^-f ?i? I 


cjFtr?i=rc? (CI-) 

to 41? 4?^i nt?a9 

^ 1 >l 1 Cfl<H (Concentration gradient) 
erf^^Ji ?flc^ I ?t«‘i ^^:nfa- 

«c*roFtficsn »ft?? S[«i?N 

«ii5(? «-it(f&? Oi ?c»i c?tto« 

^rt*wi5?5r Vi ^1. 4?^l 

V\ 4^t'4r?tc^ 


♦ffsc? Hi 4^^ cHtf®iit«r "aitow 

«rt!l 4?|—CHt?^ •T^tfHWtCHH ’Ttf^ 
4?^ «irt?cH I C4t«5 
n^PnitCHH nt?? Hf? Hlf^w C?«ll1 Htl 
?CH C?«n HfCH, fH« ?:»! 

HtlH. ?C? ?CH ?fw I 

[ *f ] w to 

[n]Htf?4 nt?? 4r?'h 

?il I 




4>tv 


« «tf «iCTW 


(Stimulated) «(?nffT c^tw^T 

. r^f®r to? 

»WI ^1 Tt? I c??1 ?t?, 

c? c>Tt(%?t? «rhisr fiarnc? 
?ts ?t? ?t?i c*rc9 to 

c^tc?f '8r?Tit?, <4?? c?r 

t^C?? 4C?-l 

*rtC? "art? ’TCT 

?i‘rt?r? ait?!? c? ^tc? ’rt5ftc?i ft.^i, 

«i ’rt^rtjsn ^c? ?t? i ^'cai 

*r?1? Pr^^i 4?^ tow? 

ffsi "artf?^ 

'5f|'?rw? >rto?j c?^®' C5f«ii 
^z«\ i4^t sr^? ?tc?, 

?tC^ (Action Potential) 

?ail ?? I 

fen? 

^w feckf f??tfe 

055^ ■rtm—(Electro¬ 
physiology) I ?t?i «r¥t? aijBfs 

f?f®j ?fntc^\"tn <4?^ 

?? 4t?t? c?tn f?<a >4? 

I <4? fifc^tcn «rtar afprai ft to 

ftca?*i <4?^ ®t? 4to 

^rt?? ?tr?i cnwft 1 

ntk?'? 

??c« cell I 

^f^vft'Bc?? ntftwj c5ttn? 
‘wni’ ft®t?*tw? 

?t?nftfr n^af ^w nc^w 1 ?ft!? 
ff'BtW (4?r&1 ?i?t? nfKc^ ?W, 

-tt?t«ft®t^t?? 5Fti:^ ^ «4?d»i 
ftin? tot? ft?? I ^ttni ?iJt? 

?^? ncf C5ti:?? 'ato-ft^?? *rft?^ft 


c??F®' TOT «4-ft?tf ^?wtft^ ^nr 
<4?^ ^t? ??t?? ftwr?? ?t?i jr«? I 
C?tC?? ft®?-^? (Potential diflFe- 
rence) nft?tn ?f??t? mw nt?t?*ra: 
(4?!fei ®ffe'?f? C5tt?? ajcafPrn^? 

(Cornea) fen? i4?^ ?fn? <45fi^1 ^tot? 

^?ft?c?? ?t?j ?tni ??i <4^ «tc? c? 

®ffevft^?“ai^^ nH?! ?t?, tcn’Tc^i- 

wfewW? (Electroretinogram) ?1 
n^cn'tn E. R. G. ?ni vi 1 

csfcn? ?t?j ftcn? «fsFt? c^u ntc-?, 
ntw?® (Rod) C^t? 14?^ c^f*| (Cone) 
C?*!? ?in I ?® c^ft? 'ajtcntc^ 

c???t? 5vtc«f 'e?^nt5' 
cnl?in fe^n 'aftcntc® c?fti c^tc?? ^'i.n?®! 
'aiW?F C?t? ?t?l ^cn^ctl-wfewt-sftw? 
nt?tc?i ftto «f?ft? ^«? 'BiftpnriJ? 

(Retina) cafflft^tn ?'?! ?C? ntr=? I 

cwnt ?t?, c^t? c?rt^ 5^*1^ «ffc9it:v5 
nft?t? c?nc® nt?, to fti:?? fes^? 
^tcntc® c?nc® nt? ?i 1 ^t?t? cf tn c^t? 
«rt^ ftcn? 'artcntra nft?t? wnc^ nt?, 
to «isi ajtcntc® c?nc® nt? ?l 1 ’Tt?t?*i 
®tw ?nr®cncn?nc® ^-c?n?«rtftai?i 
attcntc® c?nc® nt? feasi?^ aitcntc^ 
nft?t? c?nt® nt? ?i, ®tt?? cstcn c^t*i 

(Cone) C^tw? ^«l?t? ?5 (Rod) Cft? 

c?nt 'Bft:?ti «in? ncn*, c? n? 
«tt?t ftw? a^tcntc® c??c® ntf, to m 
^tcntc^ c?nc® nt? ni, ^tc?? cm ?® 
(Rod) c?ftc?? 5n?t? C^tl (Cone) cfic?? 
n^nji ^CT’F c?nt i 

'■itflf’ftn C5tcn? ^ 4f^t? c?ft? 

cnc¥« n?tnf? ®ftp^-ft®? c??fe n^?! ^is? 



•t«f« WWW I 


^t?r >rt?twj C5tt<r? c<r<n 

^tfl'6 ft W«| I 

C5tw« «irt»iti:T« ar^c*rftrc?i 
sjtJn 4¥t?r arf^c? ?iwc^ 

ftwc^a >f:«r i fts« ft?? ’Tc«r 

«r^c*lfarc«?i ^f^vft®t^?r •tft^'s^si ’jjjsft 
<ic«ii»rWwj cni *rft^f%^ 

ar^wftrcw <j*<r^ c^u « 
«r<ftsr«: *tfp 

ft«^ «^'' ^51 ^ncii I ^fte 
^f^vft«c^?i erc^j^fiSn f«ir f®s 
^51 ^ ft, 

C^, «fft)i5 ft^^l C^Fft 5f1 C«Fft 
ft^ ftw ^ I 

c^rctj? ftftsr ^ft«.- 

ft^^? nft^ft ^ 1:3 »[t5*lft’F ^rt^il 

ft^? nt?1 T[?[l C^*l5f-- 

nflHi c?«n cn^ a, *fft*it*i 

^ftl «r^tC5?l ^ft5?t 

^ *ltWl 

ftot ^ft*it*r ft5j«.-«f5?t? ftw 

ft^jv4^t? »ic» >Tc«r 

«ft«^ Vi I ^^t?r *<^15 '®f^«<- 

cif c^ft ^tc^r cia:<r *i<fr ftc? 
*5lj^« ftisi 

v I ’ift- 

nc’ifa fenfl ft'»fl ^ 

(Taste 

cell) «ft«.-ft'8i:^fl nft^^ft «ift?i 

^ft ^c«r5 ^fti® ^Wsn ^t«r ^5{'s^ 
¥nr5 ntft,'st^w ^»r5fftR <rw- 
arwji c¥ft ^’ft's m 

cnw'e ^ «ftftni 

nt?iwi I 


«H ft^ '^Iwtwfl 

Jir^^rcnnft «ftvft«^ *rft*it*r 
afc^ ^ '^tcf, ^ti:¥ 

(Electromyograph) m 
4 t ^ca« >rt^tc«^j siMcn-tft ft^i- 
nft*iH sFAi ar«r wi 
sift>rc*f^ir c?itc«Tfl ^zw ^ft<.“ft«c^s 
nft=T' 5 ^*T ’ftfl ^^atftsf 

v I ft"5»! 

ftcarfl mw 'ST'ii^i 
m9, ^1 ca^Fr^lr 
’it^twi •rft’fr^ «ffli nc^ 1 sit^’rcnnft 

(Electromyogram) ^1 E. M. G. 

^911 V I ftftt^t^C^ E. M. G.-4S 4¥’f 
ft’ltl’t <131 V I 

-iftwii ’^c«ra ent*! 

^«if1 5(C5T t?lW3 

siMcn*?!? ’rc«r 

«ftvft«5j «5p®' ^1 ’iffti ^^’ica ^ftls 
"»tHfc;i?r *re«r wf^^^ft«.-ft^^fl 

jfflfrft 55^a c*tz^ wi mv 
ftf^l ^^18 ^ftnf ftw 

’^CTia ’it^tc^T C5^®' fra «iftr^ i 

ca araa atftrai ^Tf(araa ^ft«.-ft«raa caa®^ 
ca'Sal fa, ®traF lr»!Vr^atf®'«'*rtT (Elec¬ 
trocardiograph) 4a^ caf®^r^ ^raarSl- 
aft^«iarft (Electrocardiogram) ai a^rf'ra 
E. C. G. «itata ^jra^aaa E. K.G.-'« 
m fa I 

ffawa ’ft^f»it*r carfa 

sf^a *f?tr«ft ’Ttftrar atai carf fftra 
nr? i w fwa E. c. G-a 4 ^ 
caatcai .fc*iii ftraia ftra^ w ^ar»! 





w ns *n ar^fc^ ^flr«nr fsif^l 

•It'e^l ’Tfl’ll ^siflrs «ilV-<fl^ 4«pfel ftfiri (Direction) 

fsif^ '*1^^ (Amplitude) fjjftri ^ 4CW5F 

<ftc¥ I ^jfv >« c^car ^ i 

I ^^’?C3j?i ^\zm rsj<«a w ^aif9 

t^f^ir 5rt5j^5‘i'8 m ftc-r^j'stcf f^stw 5?st 



fsaj 

E C. G-a c*f^tcai ^CB? I 


c^jjii—P-«?p?, ‘'o c«*fC? I c^ c^t^i «fft? catt’ff 

cJTc^'a I QRS-^a«r, •*•« >stf«^9iir ^«ac«f *ft«ii ’itw, ^tw 

•■>• c’lc’f's <ii5j^ *'^1 c«r^ft®N '6 

cjjc^'Q I* I 

(Auricle) fenfftl®! ftcu't «* I QRS- 

'seT^^’KMfilon. (Ventricle)tws'W c ^m=l 'MT 
ei« T-«W filtn (Recover,) ^ ^ 

Wti 'sl?v»ift ^'5 ^ *( 5 ! W 3 iWiT ^«tR» lwft^W'81 lew •ifiwrt 4^41 trrtii 

' eRTO I itww ltiWr» fRi =I1 TO ■e^il 

. ^TTOB fir« »«». ifiiM ew ftw 

f^f«¥t»J ’I? fij’TtW CT«Ut ^ Cjjl^tus 35^^cw 

mz\ I ^1 wtfaa fwc« •ttii I 



fit*! 'S *I^<t71 


«f^t5I ^cw ’Tt^tC^I c^t^- 

tw c?i5?®' ^ai I 
c^r ^VK JTt^tni ?ri^Rt«?i 

if^C^ ®9r«f? Cil^®'^ia1 ?!l, ®tc«F 

t (Elec troence- 

phalograph) C^ ®3Br-««n 

^tf, ®t^^p ^t»i^t§i-'iisir«p»i'tc9if<srt«i 

(Electro-encephalogram), E.E.G. 

5J»11 i^w (nfai^tw 'sf^^g fsai iffhj) i 
c*r«n 'fl’FSfsi 5 Uf%«? % 

C^C¥ C’lC^C'Q 

"»|!if^-jf^«rjt5 '*sirj|i« ^\z^ I 

4if® c»ic^cQ ^*19 

f®f%«PC9 ®tc»f9 5it*l9'9‘f'e 9^91 

^ac^l C9*l^—«lt®l¥l (Alpha) ®9I«f9 

c^tc^sr nc®«- *it^caFtc®t‘^ i ^ 

c®t^ = 'Bjt9t9 f»|f?!- 

C®t^ - C®t^ I f9^1 (Beta) ®9i:«r9 
•^*«f^->iwi flf® C>IC=¥C'9 ^«-«>» ^9^ ^i|9 
(Alpha) ®9C«f9 ^«19t9 5f9, 
nc® «}t9 «-i • *it^Ci9'TC®t^ I C®%1 (Delta) 
®9C«r9 ■^9f^-Jf\9Jl '»ltcn9 ’5^ ®9C*r9 

^»l9t9 9*9, ‘99 C®ti:^«f «rC99f C9>^1, 

nc'? «rt9 i» C9C9f 9»» 

•1I9'^1 ¥919C9 9t91 «rC9taf9 C9, <9^ 
f9f^ ®9i:99 '9¥-‘9¥fel f9^9 9tt¥ I 

9Rk¥ 9 ®f^V®9C¥9 =lt9l «r¥t9 9^, 
C99!r—®n99 'ait¥f® « 4¥f®, 4^5 C9l¥l« 
f9«t9 ^99^ f9f%9 nftfiiNc® 
®tl9W 'e f95t9 ¥C9 

«.Wt9l 9¥ «r¥t9 ¥1^9 '« ^9tC9t’TJ «rt^9 


C9t»r’r?C¥9 ^98itf9¥ f^W99 <99^ ®tC?9 
r5f¥«s>rf9 9J991 ¥91 ¥9 I 

C¥tC99 ®f^«.-f9®C99 *f^9®'9 9|8C9 
9%C¥9 f9f®I ^^»r, 9t9l it9)ft9F (9¥-'9¥^ 
'«fi:f9 f999‘f-¥trt ®«**r9 9nfR. 

®tCf9 ’r9C9i'S CJlt^t^jS ‘9¥^1 9t9«l1 ¥9l W I 
C999 C5f91 9l9, C¥t9 ‘9¥^1 W 
'«I^nC¥ 9(9 *fr99t*f9® ffH 

9t^J9C9t¥ ¥91 ¥9, ®t¥t’9 

‘1%9 ^ST 9f%t¥9 f^f?! ‘9¥^1 ^U*f 

(^3t9r «l^l“t9 ^919t9 ) ®f?vf^C99 

nf99®'9 ¥9 I ‘9^ ®t:9 *11(9^1 ¥t9 9t9l 
9f«¥^tC¥ ¥®¥'®f^ ¥91 ¥C9l¥ 

*fl¥-'9¥^1 «l^Hr¥ *19^^99 ‘9¥-‘9¥l»I 
«fC¥9 ¥t^ f993jn9 mW 9t9*f ¥9l ^Z^ I 

9«fii:® C?tr®l 9911® ¥9 C9, 2rc®j¥ 
9¥9 «1Sfr®9 fn¥t9 ^9t¥tC99 ®t?V 
f9®C99 <9¥fel '©¥¥‘3,f ^f9¥l 9n:¥ I ®^9- 
C¥tn9 ®f^^"f9®C99 *tl99®'9 91 ¥C9 C¥t9 
^¥t9 ‘5t55«9 ¥91 W 991 9^' 

¥9lt9 ¥91 9f9 'Blt991 fs^l ¥r9, ®t¥C»1 C99l® 
ntC91, 9t9l «2f¥t9 «sr¥*r ¥99t9 

¥tCaf f9C-t9 f9:-t9 5^9?:¥t9 9t9| HflC9 

¥r^C9 'sitC^ I 999^ C¥t9 ^9i:¥t9 ®t9 f9t9^ 
«l5|f®9 9t9l ¥9. ®99^ ®t9 (¥9 

f9®9 ¥¥«1 ¥t9 '^Zi I ¥5«9, 9f9 ^ nf99f®® 
®f^<,-f9®9 f9f9^ ‘9¥^1 9^911991 ^f®«ip9 
¥9C® ntC9, ‘9¥9ti9 ®99t 919,-^191:99 

(Nerve Impulse) '¥(& ¥91 9l9r^1'^’1 

’9t9®¥9 9t¥tC9J 9f%t¥9 f9i:-t9 ^^^9 '9fl: 
C¥tC99 f¥9 ®f|9-f9®C99 *f^9®'9 9^ I 
^l9,i:¥ti:99 ¥tr<9 wf?® ^*f9t*f9 

^^^19 ®f^9-^®C99 *ff99®'9 ¥C9 ^ f9t*t9 
«l¥^f®9 «l¥®9 « ®t9 99199 ®t999 

99C¥ ‘9¥^ »19J¥ 9t9*l1 ¥99t9 «t9t’f 919 I 





^t? ‘f^^fjjf^i' (Stc? 
c^, ¥tc<ii 

f^nti:^ JTiitJifl ^1 

4t f«f^ f^’Ttr’T 

I C^t^ (Bohr), (Born), 

(Heisenberg) 

'sittl'S fdtil^tn ^nt’f 
‘c^'hit%t*i’^t?’c¥ isn c^r^tii 

§*ni I 

ml ^|5 

'Blf^®^1 C’ilCf *ft'«^l1 ^1 

^tl^r f?cir ml 

^<51 m^^ 

^fllf f^l«(5^*l '« f5i^t^ ^1 I 
m^l5 (The Experiment) m| 

ml ^{B 

fe*t?il C5ft^ c?'«il I 

f*f z^z^ m’lsf^t^p cw 

^w, mfm *i«fj fm 

nte^l f^z'sm*\ 
pfvta firw ^z^ 

’I^^W ’T'hFlt^ll (Labora¬ 
tory) Fill Cf 


^?1 ^t« ^»1C»I WW Rl I 

mifc^ c’ltf^wl ?ttH?i, ^?it| 

cm ^Z9 

^®ntf53 ’^;s ciw- 

c5iwc?9 c«f^!il %tc^i ml c^»iHt?i 
CFC^T-c^iat^^J m 

'«di m^t^l vftcf 

cifc^ nt^’TNi, c*ftfi- 

'Bit? m, « «itft"t >1^1^ ^'*11 
>l^df^ ^C? ^C? h®tfl^ ^C'?? 

m ^raf5« ^'s?! I m? Bfcsr c? ’rWf«??f 
^1 ^c? mtm ^c?, c¥ 
®?tc^! C^?ei ^t^lt^ltf •rtil^Bt 

«i?{?tft ^t«f ¥C? *1*1 

I m? fe*f? «it?t? afts’tt? 

nt«it? «fc?taf^l? ^«t? 'mt? 

C??tC*I 'BitCF, C’T?tl*I'« 

«iF^«i*i-?j?Tif? ^t?l c??l ?t?i 

m? mu ^tf?f's ’rt’itf«f¥ 
oftCf I 

3ft*itl 

f?iit*f ?? I «fr«fl*i| »l^?t*f*lca[ 

5tl c*r?c« ?t?i ml 5t§ f?wt? 
5(?l f?W?1 

^%*i'3|F'stc? f»i?it« ’??c»i w flat? 

*11 nt?c«i «r?® Pffi *ii i 
«it*irc?? c*rc*f »Tt«it?‘i«tc? mfl*(c? 



. ««« 




?c»j ^ ^ ^ I »«f^ 

f^w, ^t*itc?f CTCH 

3if VI I »iimn 

^•I’Btw ^sf-«rnf^ c^ f¥gT»i 5iTt^^ 
vw I "T^T, 'iim*^ '€ »itf*rf«v 

^it's ^wcf I *rtFft?*i«tt?r <tf^^-Pf’Ft9 

>rt=r ^ V ftwtcsFs Ht«tt9 

c^Ni '^f 

^^t?f f^«?! 51? I 

^it? f???, nftc®? Rf5 

^?1 ?tBf| ‘*l<t!{'« »lt*f 

c^sr ?'6?1 f^i c^ 

?c*f, ? c?, 

^*1? c?c^? Jic^r c?c^ 

’TSt^^l ?c? ^kw I 

V 5i1 

ftvt? ?t?i? 511 ^at»i, f?®t5J- 

»!•»(< VI =fl. 

fwi Vi\ *lt5lpT^ ^^Ttc^r S11 

v I *iw V, fl^t« 

?mi 5fi fH^ 

’HSt^SFl I ^Ht? f???, 

'st?^ >ra^twi ^'011 

c^5i i^rvn j^nr ^t*i»f^¥ «i^t? 

»r^c? csh I 

d? wt^? f^tr^ dtf?^ 

fi?, ^1 wn*t?i 
?'NlCT ftiVI 5t«3^ 

>6 «t5it? '^t-n ^1 ?t?i 'flC'TC^r 
»f?f m v» f?wtdl 'sH 

’W^ =nji ^t^t? 


ftwfrsnr nR«t^ >n:it?«rsi?FwtCT 
’Tt? «d firi wi snri ^- 

f?®t»t? '6 

«fc^ Biijft:? =111 'fli 

nc? c? ^c? 

^1 fkzm ^t^^f?1ir 

C?rsr 511 r d 'et^ ^t ??1 

«Nt? C5^ v^fk 

<4^* 5it5i ?t? ®t>fl ^t^Ti «it?i*n ?c? 
cncf, ^1 *it?®t^t? '2r?ft"r 

cnr*! 0 f|^ 1 i?c« *ftc?i 

<fl?tC51 «l?| <Sf¥td? 51?, 

I 

^?<T? ?5d «Ti:5ic?r «i»t c^td5r, 

‘^f? ^IKSW «t?t? C?tl«f few 5t'«, 

^tdi ^t^t? fe^?c?? f%^t«si^ ?’ 
lilt 4irt? fe^fl ?ft5r5it'«f =^«r3(d f?c^i cnttt5t 
^t? -“5(tt df*!! Brtfsf, 

fi’Pi 511 sf^d 5? ^ fentc? ? 

fSt^t<aif ^Wd? nti^ 51? c?, d\f^5Tc?itc^ 

in ^t? c^?tf? ’Ffttn, Tv^\ Cl 
^it’ft?!^ n? c?, ntci-ntcfe f5id? ’a^ic’F 
^cart ^fe?l feifed I finFtcJF nf? 

Pfi't'Sfw BT^ nPr?i ntf^"® v 
cartnt? ?tfe ^t?i« n\iv 

ntqi ’jfd? in Ffft?i 5if^c^ 

?rnt? fn?i iffec^ ?tdt? 

few «icwn fti’t-am ntfnn 5ii, 

4fei nf? Bitcflfcn fn?? nn. "sw 
«fffe^? "ii^fntii fentn, f^nfn^tic? nt*.»it5 
few-«rw ^rsn? ^?ir ??cnnf^n?, 
c«F^ Pr¥t5l^^ ®fe« cin ‘n^nc? fec^^ 
?c? Bftfncniin, 'Htnrt «rt*rHT 





ftwR-jtf '« afrf»i¥ «ini ’resrhr 

^IW >rif tfl I 

* srcw 

ifwjj'itif ^<(1 I ’rt»ft5‘r«tR 

^5?rfn I 

5ii I c^5f9l*ltaf RaJtJJTir ®<irT 'e 

^C'?? ^t^*r ^tf, ^c=? 5»1, 

sj^!? >F»^:5iir 5rcw »i*i7^fc*r 

«r«R <rhFi 5t^i »?af^R'ir 

511 v(, (?i^ supsiwrt^ 

5111 R^tcf ^'« wi R^5fa 

'^Rai^i «irtfi 51^ I ’rc^^*rt3 -Bif^^i 
5fi <(tvc»i R^ <iif?¥ c^:? JTP^i 

?«?1 Sf5 I fir^fg fe»rcgg 

R^¥:?5 nc^'itf 'Bif^jt^^^i 

'qfaf ^cas 

Rflitcafa Raa^taata 

5F^ caj-r ‘ii<t5f« ^al aa sii i 

Rwt^-RTFta ’i"^< «5T5F»i ainNt*ra wz^ ^ra 
^:aa Rvcaia ncaaita ^Ras^l «i^jta«a' i 

^I’l'sa al «iarR^a 

ai5i *rtca, R« n'^a«tca 

RtsiaT ^ac«it caai atca, ws^\ 

s[g / ^^ai catarata arrw 

’Ttaaai ^t’ltiaa ataft'e jrai^ facaraa 
a^ai I a^atca »[tataa RRi^at's 
’ttaaai aqr^ catiara, sita Rf na”^^- 
Ra'*l’?i ^la ai c^R'e afcaaflB 

«raai Rw ai Rc?«?t 9fcaaai- 

nR^fa «f^-r ^ai ai^sraaf 'RR’C^t’t 
caiR faatfaart^ia ai ^^aR «rRte 

nJl^fta «rrw Rea ‘fl’pjS fe*ttR a^ai i 
^aaRiT aftaRT ^ateaa ^tc*r*ft{n cat^f ai 
caaR, ^ >fa^ aftai ^a'afaRi caaa 


Ran ^ar 5T<.<5ra vea Rewi wTa 5wta5ri 
4asi« '^af I atai ijcaa RMR taam 
ae«r ?Fta ^taata Rm «itn ^aa 
Rf aaaiR «itef, ata 5r^< aataR ^aaa'a 
aa Ri atai %55 Rvfa aar^r ajeaR 
ata R, ^teaa ara^ ^aa Raa '6 aa^ 
Rg aai a^ai isfc^ kR ‘aaa aa 
afarari, cafiR ^flaa Raa '« • aaaita 

«ttcati5ata a^aiat^ ^aia tiia^ <aRaeaatai 
Rcarai Rg ^taata call aataa, ^eaa 
•aaaitR a^ta ^:a ^«.ata caia i ^aataa 
^aaa caca afa aja^i ^trg i «rfateaa 
caea« aara ara-ai a^ai i art«i»R¥ «tata 
(at ceki 5Fata 'ata'^ ^ta '« ajtaaf' 
fa atata a^taai i 

a^aeaa Rfftaa aa, gtajcaa-f 
'steaa Re®ri:?a 'atcaatcaa RrRa Rea 
^taafa, Re«reaa atii Raa a^a fea 
^taata «rteaatea ca aaaa^(^ 
a® atataa ai atat^ c^tf ai cfa) aatata 
aa R, caaaeai Rfl f aata ea^ai 
feRas I aeaaata ^B^ateaa aai i^a ^afaaea 
<fleaea cf ta^s R^i f ai aeif ai i caVRf 
R«1 Rfteaa Re-ta cfta aaa ca^i 
R®tcaa ^Ratea caai ata, 
m aaea^ fatffta*t ca\Rf ^aata fat 
aeaei i atRa 'aRf*3(5 

atiaeaa caVRa aeaaata fe^ata cf'eai aeac 
'« 'steaa sraf «ff teaa aia^ f ai ae'^ i 
ca cae-f 'fla 5f a aRai ateta i catRea^ 
atRate^« ^^cs^uaeai ^tateaa cae-r« 
viiRaea ataRaa ai wa aes^a a^ai 
feR^i cfaa Reaca aitRa Rcf astRa 
Rf 1 '6 acaaata ^tR Rataa f ai cf taf ea^ 
ala % aa i 





-(51, f5fJiJ(, ?iitr^ «(?5ri 

C^55f, 5jt^8^^ 

5it5f!(^ c^rti 

*iti? 5IWJ I ’((^ 

5it«ft3*(^: ^^1 ^1 '^f’l^l, 

5pN^ (^t?i ci5f5i^t5( «iti*if«^tr^ ^ts^iT^r 

5pf5f^ 5it5ij 

« ?ii ^xfsiiri '« c?mnt5( 

^?:5i ^^8^ nf^sitci I 

'BlSf 5?t5I1 ^‘^’19 

^tar*l »(t?i1 'e 

c^'n^ I 

'sft^5 f®ff^’i 

5it!ii C5|\fi5( iff^jtPr, ^^11— 

»ltf^6l, *l^(? 

I ^91 - 4S151 fsp, C9*t*r « n-ft5ia 

5lf9^ «rt^taf^9 

9? I *rti^9 «r9t9 

9(91 ^f99l n-ri:99 9^ 

5199 'e «lt?tC99 ^91 9(9 I 

Jute wool 91 n*r*( 991 99 I f 91 '®rt99 

n"lC99 >rf9« r9f«(« 9f99l 99 9(C99 999 '6 
’((C99 «(tC9t9t9 ^«9t9 9f9C« 9J9^« 

9^C^C9I 9^9(9 ^C9 n(i:^ ^''tn f9f®9 
«f9tC9 9f(f9^ 9f99t9 *(9 9(|99 9l 

99PB-f9f9^ '^19 9rai9 ^99 9(9^ 

f9f^ 9f99l 9f9®ltC99 9J99(C9t9i:9(^ 

<9^9 9ar(f9 «(9I9 991 9^9 9^9tC9 I >5>«»8 


9(:9 C999 '9(19(99(9 ‘^1^ «t9(9 C9\^9 
9(9^ 199 ®9(i:9 ^3^'5 9^C'® 

C?f99(r99 I 

919 99 '5t9'$9t9 9(C^9 9(9 999(9 
9(9^ 9lc'®C9 I ‘il99(C9 9(^ -l(9 ( 9(9tC9 
51(^'$1 991 99 ) 9t9(*^9 c:?9f^9 'a{t9(t< 
(91-195(19 9J9^5 9^5 I «t(^9 9(i:9r 
9(91 (99(W n(^ i(9 9199(199 99 

^im 'S((C9 I 

5(999 *« 9(^9^'5 «(%« '«r(9i:9l:'r9 
f9(«9 <S(C9 5(tf«^^t3 
«I(C9 S f^'a5-51((95(9 «9*f3r 9(9(9(5 

afC9 (%sf(^91 C5f^ m 9(^:9 9fC59 ^'?1, 
(9, %k *(^9 «l(C9t»lJ 99 I 959 
i(((^5l >^^(C9 C’1951 9r9C^ 51 ( 9 , Ca’9(, 
9(9;7-*-il951 ( 9 , ’1^(9(5 »T((991 9t^i:'5 

*i(r91 

99 -(5t# 9(991 9(^511 C?C“f 9(51 ♦((fe 
9^C5 C591, 5ff r® 9(‘l(^ 9C3|i »T(9(!:91 
tf9(^^ r99(C9 «fr^ 91 =951 415 9^^ I 
*951 91 9(^ 9fC^ 9(^911 m-f9 '49 
3f('^9 9(r9n9—9(9ifW9 9(4(r9f 9911 

9^5-“*rrc^9 9(911, 5^ 91 '99 ^59(9 

9(95 I 4(9-lf6-r ^C«( <49^ lfS*( 5(9C5 
4(^ 991 9(r*(5 9^9(9 <^t9^ ^&|9 f-IS 

(9>f(C9 *1(1^9 J99j(f9 4^9 415 9^'® I 

5^9i*it3I « ||5-f -f(JTC519 499 nt9^ 

'4^ »r9»1 J99j((f 5t9C59 9((9C9'« 4g9 
4(9*l(C*r 94(^ 9 ^^ I ^9(9 49(*I 5^9t4*(^( 
99»(((9t^J (95 •(('691 9(9 1 9(9 





5ilp?^?l 5^^ •rt^'Sft'® 

,« if*f«f®«n »it«ftlfi 

5tf >nfNr?f | 

*rt^ « <f=TT 

«r»Itf '8 Btf^TI ^^narCf? 

I 'Bllt«f»f 

f^<fjt^ iiir’il’f ^ ^Rsm 

tfecfltnt? f<^?i »(gff^ 

"Wsr 

f^fil 

C^NJ '®'5 HCi} I 

il^vs >,. 

5lt£>( l^siJtCQ ^WtC'SW 

JFJt'Sf fsll 

*ttC'fl f^Jll, C^fl nfl'spi &t^'N I 

vs«fiJ8 *1^8 =?';^»ltiT 

^t>l ^ (Jute) 46^1! I JTSJpff) >ii|^ 
•>*ft*lC3[ '« ^N'^’fCai 

«f*«|af \sf5r ^ JIN 

€f5f%^ >si^% Nitftg *tsl 

^1 '8i3Fai ^;^JTt?tc?<r ^f'-sl 

*it^ 5it*i ’«itf Cf«l1 !!irll 

c^Nl ui^ 

’ll^^ f<'-1^‘r «fti^ *(<88 C^t<*ft8 ^t85l 

5(11 «iC5i c^. 

csft"^t^? afttc^r 

( Indian Botanic Garden) 

*rt^ Btf 

^f?ai 5itf«i’t‘i nt^c^F ‘fV af«i^ I c>i^ ^of «t^ 
^vfiitsf ^fe-(caf?i I <fl«f5(« 

^f?^la c^t5( casfJT ac*! i 


•rt^c’^'t^fti fwrtir 

«ta« « *rtf%«t5( aj'st® ^fV^Tta aisr 
a^rt^lS cf£»f, ca*i5(—C5i*rt»i, ▼awtafi. 
cgf^q, at^«iit'9, Btasri, atPiai 4'?^ cfc*r 
•ttc^a Bta ff I 'sta^, *ftf%^t5i3Tf ’ra 
cf"f«f^c« tesla'® *ftfe 

fe''>*(a fa I lata «(ta ®ta^- 

Snaatcfc"tl aa i uil 

^tc^a ca>fla 'sNt *3^" '« ^'aa aiwt 
^arta I srtcsi ^ota® ^'stena na 

cfc*r «a^ ^5ir ’T'l^ta Saa aai ^taa 
nt^ ^«»nf'f5(aFtat ^ffaa'ss ac«ra ^fta m's 
ci^eit'spi Bfqai ata, cafa<aatia 

<pcaa{3 c^im ^fa^ata atc^ i 
ntc^a a?i«r«(-atat£fa ca'^a ^fila^rsi- 
at^fa ai afaafea^^ itca a^la ®«a 

^ca «iaf8«—^tacNit atffai ata i 4l a^i- 
aaaata afaata m ^tai« atal 
afpJj's ai I sssb- jffcq ^la® aaata fia 

afaatfaiqa ca, ntfa^ta flc« *ft^ ®ita?l4t 
a^ai Bt»i(tata aja^i aai f^ca; 

'^aa ^tfta nfaat^ ntfa^taca ^a^ f^c« 
Hh aa^il ^iff^ifajtfa fac« ftcai 
^aaata a£a afaatrf£»ia, 

aia^l ^tac^a aca a^faatsfaa f^ia i 
ala’ll fac^i fagat^ ntta, fa« 

aaat^i b?ii «ia«a, ^tfi caf caf a:a 
afaatfiwai ^asb- >itw a^ata cw 
‘^ta^ad «ifaa^a a«ita a'sa’— 
atca 4alS ^raai '« nca uiaiS 
%f^ai ■srat-f afaai caat^atfe^ia ca, 
cell afaw «ta^aca^ a:a^ a^itcai 
a«a flc^ ntca i §a»ita f®fa 
fac^ '6 ^tfta afafan^l at^^l, fafta, 
fef^aii '« ^^a <sfia£-ia cw^ita^cf 





«»<»• flit^ « 

•r^rwl (Survey) ^fflfl nt^5tW5 C>lt^?i5 I 

f^f^ii Bf'hi’n I c’ft c?n »r«ii '»tsr» *rt^^ 



•rt^, T^i's^ ’I'?! »iTi 9 Is? I 


>IW Wt^l’ltc^ ‘iKTsi *ttt^ 5t? 45^^ §<.ntww?l nft^tl ft*l »«»»i^ c^»l* I 

#t5i »itc^9 «it?r «i<t^ <? ^c i 

»<<m !it^— *> w« ^*^ 


jrtt»i •fti? •rrfewt'® ar^itf^ <rw5« f^l 

«»'»8b',«*« «»( ( S>8^,e«. ) I «rg ^K*®! 

Iflt ^ttf ntf«c« ^ I C5^ 



flai 

«ttf C»Tt»lt^t3 I 


^C<1 5Jt?, *11 *ttwi 





t ^*>1 nwi 


«t«f« f^mt^ 


c^ c^U cTtH* carit? ’rtd»? 
ntc«, ^t^tii m 'atsr® ti ar^T’rtitum 
cafft? 

cBh <ii^5iTHtci c^aptf nt^ 

3|^j^ «f-f^>fts 
I 

*rt^ «r?N ’ft? 

nt«^1 ^ff I Infill I *(tar 8-lr 

CH^ ?!f I 
’ftc?? *Tt»fts*i *if*i—(>) 
(Corchorus capsularis) '9 { \ ) *ff^ 
(Corcliorus olitorius) I 

^tn C*ltfet?j5 il?Jl I 
»icnj '•^ti(ff<«^ nK^Fj '«ftc?i 
ntc^fl ^nfa^fr ^fcB5 
I *ft«1 aftn^ ^f*rfts {—m 
<4^ r»i^) *tf^« ^’j I ^jtwtfs’i 

^1 fs^i ntcfeii *ft^ts f®«1 ! t?til 
*tt«t‘< ^*tc?3 =H( I 

>Q spcna nK?T 

?f?1ltc? I ntcfeil c?tfe 9 
«ftf C’tfeit^t? I ^’ft ^ f«|il nfcfea 
^Cn’Pff^ 9 ei^lfff® «iS« 

?«I <4^ Clt^ I 

ntc^il 41af ^’Tf <1 f*lil nfC^Jl 

«rti? I <sfjtc*i «ft? «• • ^«f ?? I 
^’?f ntc^fl Itw ¥twi =11 ’f^3r 

c^f§ c?t^—«jfjtcsi «Itl 

«•• =?f«r I 

«»tf f«’t« nt<?i ^ 1 ? 

'«m'« *tt<?j ^’ff*tt^ 

jfNI?*!^: feg ifr»it^ ^11 iA\ 


’rt«rt?*r«: sr?*!, '« 

fltS? ?? I »lt9lC5 

?i I nttiJ? <t«r'6 p 
??, ^’ft *ttc^?i =fi I 

’rf«ft?‘r®: *it»fi ?w I m I?t5 
5ft*l, White jute ^ *ltwl ’ft^ I *rt^C? 
Tossa jute ^ C«t^ m ?? I <^1^ 
«f¥t? sJtJTtPf^f C«f% «(tt? I 

*rtfe f ^ 

«t?l f?5f ’Hft’fl 

*rf%tr?t»R I >ftc«l f»|: ^tw. vfljf. 

f^^'5' «|f?l1 V( I 

'ot?t5 CB^f? t® ^48 5Tt:J| 

nt^, «^*r ^’?f nt^ 

I nt^ f?*Ttc^ 

«lf^1l1 ^Itc^s f?»l I 

ffsl fe*rr« ’ff’ICHil 

is'sb' >[ttsi ntfe ?ni 

’fc^’^it’fffl ^tfn« >:>8i >iit^t 

c«r-r ’fc^^'TW^lS ftc-r^- 

?5J*ilf ®t: ar^aear c^itc^a ’Tt^fc^j 

issir sTtc^i 

^?I1 ?f I ’it’i ^t?t?- 

<aj5l? ’fc^^'ft’ffs 

9 fr^i«par ?tfn« ?? I 
5t? »|"«lf^^ *T*l'3t'®f^ 

m «lt^t*l, «fC?C"f'8 

•nfn ’n:^^*itwar ?^iitc? 1 c»[| 

c^ar ^4jt?ar ^ 

9 BtW?I IfflCTiJ 

9 «fr*i^j *<1^ 

m ’itc^ I 



Wu'O 


•ftcN 


*iti> ’tr^^*fNtwi f%?i»i»f 
'« 2rC5^ ^Ftaff c?<(1 C’if, 

^*rtnr to car*?^? *rtcfe?[ 

fe^*rt?5r, ff% ve 3rr«r=T m *ftt5 

*rti:^ I 

(i car^? ^BF ^i?f^t?l I 

(^<2r‘fl^c^ Frt I 

( ^ ) 9itlcsr c^rt^il'« 

•rfiiFfi I 

( «r ) C^ltmtif, ’tFl- 

»ft9 ( ) '« S15F«|- 

arjiit’t I 

( o ) C?t¥’Ti^ FfJT I 

(8) nt^ f=(?ii*f^'« 

(4) ^*t»r JT*iir '« 

«rfap5l I 

(«») atn « '6 

I 

^ir^ c«l% ftw 5W?»i5t? 

•rtf?*ftf^^ 'sr^^ts *ffw- 

c^f^Fr^ *rt^ <8 f?rf^ £r^t^ 

«“rt«*r^ «f?it*i5 wtf® c^af^? 
nti? ^fk 9rt^5i*ir?ft5 I 

htrifii *iwj *ftch cw. 'Bit5. Pr. 

c«?. f^. 'S^i «4|5T^ 5T^ CW. 'B|t?r. 

'«. <*'3^, c% '^t?. '6- 14® caf. TO. «. 
TOKffe I 

c^. 'BftB. R ntJ, % 

c’rt^jr’n wPiw *rc¥ cw. Pr. 

^1, TOWf^ ^t(5?ii *tw^^ 


w nt’f Bn I 

«fFf»|'® f^'51 *iti^^ f^. 

f»r. c^ <41^^ 

*41^ ^t?t*r Ft?li:?ii I 

sjcifj car. «rt9. 'a. car- 

TO.'a. ^BST m <41^^ 

cap. TO. 'a. «»^-iii?r to ^s»tf 

f%l 3?5i ^TO '®rt"r 

CafT^il !?!I I 

4^Jltai cat^s Cfap 

jpflatl <ttt^ <4isF? a|f% aPt? ’1‘r « 

TOstfi ^i*! TO *ft'a?1 

f^rntcf I 

naHtfl »rc«t^arq5y ^s\ ‘4ll 

»r^9i catfl? fi^iw ?jt^T 

^capt«.*rtiR ^r*it5 '6 cTO^t?t 

« f f’lTO? 

I 

*it?irtf«, >41*1^ ^1 c?t«ft“r— 

jf^ftTO affiii:^| *ftc^9 TOiji 

>(WT <41^^ ^ af*!f*l 

5T«tc^ii *re«ir «t!ii «ri^ i 
w apR ntfe 

v( I 

Jr." >••• 

ntfestw? §*ri^ I ^I5*rfc^9 §nc?'a 
jfk, f^^sr sFw I 

«t!l1 t5 arcitap^f 
1^9—c^sf sii, c^ ntcfea 

<41^^ T»|5I ^R!11 ’ftl I 





c^ n’w w»i« iif^K c??\c^ 

^ Vit c»r^ksr •itfe c’f »T^«! 

3fftr5 Ntc»T'€ ?r3f ^ftc^ ^1 
^ Bfr *itcir I 

c^tsfi '8 fir*it#t?r 

•rt^s'hr ^t«t»i*Tt«fi, 

mi 511^^ ^It's 5F?I1 STI I 

nf95^t5 

V»T9l =ll ?^1I1 ’81<if^1 

•tft*lt*l 'Bl'MtW 1(1 I *ff^5fl 

^Pir® c^T'QKi « 

f^(5t5rc^^ «irtc^ I «(C5r^ JT*i(( 

'«r^t^M I ’T’f’i '«r9f^<(l 55 ??f9^ta 
c^a?^ *rt^ iFf^ nw'fWfl »it^csr 
•rtfe 5in? -2(51 'Sr^'^sf vfaKtr^isr i 'j^i^n- 
5 fi^ f<5tw or«n c^, c’ltsn 

*ttt^(I C5tl 9(tlw C^ts(1 C’PC^fl 
♦rf?>itr*i onV ^TN ?fi 

sjttcH ltc«F?r '«Tr«r'V 

«(*r5T( ?? I stw? 

^fW'S -r«¥U1 ^tlf SFtsi I 

jpiTJr «it:»ii, ?f^t*r '« ^Fr»j 

>Tiit5(^t^ «d I 

?jt*r¥ 5tni ’it^ 

fft ’rWlt’TtS <*vf8 9lt^C^ ^8? 

’(«—f5«1 fe«t^5r ^ft(ltC^5( I csit^ ^51 

'fl’Ftt *rffl5t»i!(1 ¥fac^ nttf I ^?t?r 

*Tt5tc^j Tfn^, 4\wt¥9ii, sitfeptni «t^f^ 

jf^ ¥t8r (inF^ »r:T >T^t«(i ^ i 


f«=(l515^, C5i ^ 

^flfJl '4¥8?!T C^lt^ tilfRR 
ntc^d ^f?c^ nti?i I 

(’5) «rcftBwai« »r^r?r 

()'««2rc^^ 

*rtK I 

’Ttd c?«iii «ri?(far^ I f^r«K ^tcj( 
vc9( c?«ri c^, 

'Q ?i5j«i ispt^f 5(t|jtrca?5( «rcirtr’f 
^?i!( *rt«9i I 4¥ir 

«rp5 8» ?f^C^ V» *t5t»Tti( 

«. %3ii 'BUTc*(tP(ft*r «inNl 

jf^tC*r^l I '9^ 'siitc*itr^5tsi 

>rt<ft(i5^: SI*! '5rTtc*itP(it*i 

«rcitc’f «rf« nt^ 

*tt'e(Jl ’itf I 

Jftd ^rcitn 

«f^t? cTTcn^ 4f^f^ ’*F*i 511 45F?j 4rfa 
5^ta «« n^H ilCTlt’r 5flil1 
>Ttat5af!(^ ▼9l»lta 5l?tC5 I 

•iiawj^a C5 »r5Bi afft at5tca 

«-8 5(^t5 «ffa « 5^ca 

«> *rt *f<a a*'51 5T^5t(( at*! ’F®! 

•rt«wi 5tf I 





faPhi *rt^#rc^*rtntw H 

C»f<ri f5f^tci| «, (Urea) *rfi^rt*i- 
afcnntr^?r •rt'Stl Sprayer 
^ affl ?rCW 

f^-t? Tht I 

fnc^?f‘ft-c^ci5 ’i«.»Ta •rfisi'«! 

5t»ltl?l1 C^’fl C\ 

c?Fca[« cjf«iii I 

»ff^Hl ^tnt^I, «rc?c-t3l 

^faii 

I <2rNf*i^ «rc5lt? 

^tt^rstif 

C«f9lt5 '9 C^fk C«f9ltf 

^fcft’T ^iii I 

^tai «r*ia *rt^5tww 

^Fc^i c?«ri c^, 

«pt?rc*i '«Jt*i5T *3^ ^Rc’® 

?PU1 I c^ ts^ 

r^^^ Kfij ^31 (PTtsa 

cnc^ ‘«rtf««t 

%i «rtrw 

5ii» c^«fi *ftw 
cn, '»ft^?t'8?t^ <rt^c«rnt^c« 

*ft^ c^'N ^1 


CTt¥»T^) VI !5^ ^ ^WSi 
srt’F*!! »nic^ I^'SII 

I 

nt^c’F 

^t«i f^sr ^ 5ii ffc*!'® 

iSf^si ‘jrtff’Tt?! w ^5p) '»fc*w f^m 

m m^y c’T’rti:^ f®®i 
ntc? I 

^ faRir*(‘t'« »rtfe 

<Ttc^?r 'qIS ^1 Tfs\ *f« 

¥r(5i»i «rH 

^tf I ^ '«|3 ^^rsr cit^ <rtc^, 

^f?Jit*i 9 v I 

*r5t^5itsi aF« c^ ^’tl5 ^t^fl V, 
^t?i ^ »r^ ^1 wf^ sill 

’TNt^*l®: 4>" ir* ^*tfB^ 

5f:8i nc’F «f"r^ I 

Tfwl af^ 

>TW'3J i?C^ ^mtil Vi ^<t1-Jrt|g, 
^9itntf ^®Jtf^ I ’T?»i ar?[j 

^1 Tf51C5 ?fCiS« ^tfl 

5f9iaf irt*i ^1 ^gftntsiN «rN?i*f f^c^ 

•rtfsw V «f>i9ii ^t^rhi ’Tft^l ^ f 
«w «r»i'« vmzn nt^ ntc^i ?• 

=1^ ntc91 <rt»! ^1 

d ^C5 nt^ 





■tufm wt*f« [ ^-t 


<tt-t« S^ Iff C^TfsTt^ <<1^^ 

<H'« CaSffW I 

•rtc)?? c’tt'ftfl f?¥ 

c?l1c« ^fqii 'BiJfJitJr 15 ? I 
'»f^f^«(1 1? ^cwc« '»i5!^^tC5ia 

^c«i c?<fi fnmw c^, nt^ ^tfBui 

j\7f m9\ 

'Sttfg^f?! fwtai ^lf«rt^ '9 

«ft»r 

's 

*fti? ?FJi ifsii 9!tc*r. ^TH 

V( I •a^ «P3f 'Sf*?*! ’(tC^ ] 

5i*iir *fn^5 *«ftc^’ «iitc*itf^ft*r 

9 5tC?? '©^1 ft-rt^!l1 f^»I ^5^-faF9tit 
’IW^J ^ I 

C^t^ ’[lies '^IH 

»TfS^ f^sr *\K 

•f?il ‘aptc^ij’ 5i?5i nfhFi 

ctf^ I «al f^3icir ’It® 

fsi'ia 'StM 

’it^tc® ^1 'arf®fl'«‘ =n •rc^, 

C7\ f%^ci ?it<n 'Sre^tapsp i ^«rsr 

5tc*r^ 'Sftn 

»if3ii c^ ®'<rsr 

’T*!^ 'S^tiS ^1 


♦rrt? ^ •t^^’i'i ^fa^i 

c*r<n fefi® I 

'Brf®®i®tfl ^sn a, 4^IB 

®f?ni1 nteiJir «t’*t1 '^tfB 

®tf^?i '*it“r «t'*ri '8ic*t®i 

I «r>«ttf ^tC“t?f '«l*f^? t5^ 

^9. 9f?« 'Sfcn^ft^® ^IS’Tt'd I 

C® "Sft^f '=r^^®1^ 

>T9C9 '»[9C^«11 91 >PC91 «rt9| 

^k-t9 9^ «t>l»11 91 9ft’IC5 ^|91 9t9l 

%9 ®9?1 ’®t*i’11 *PtB 

^^91 91^C^ ’9t*l’11 9^ ift-f® l^^9l ^<r® 

91 C’9®t® ^^91 I 

ai’t's 

'ai2r%®T^ 

’Tt9t9‘r®: C9N 9 5^ClJ9 'SftapJJC'f 

^t®tf9^ 9«s»rc9^ '8rt?pftf9® H®9f9l « ^Ic® 
■ta ^5f ^ I 97^^® ^ftc»r9 

<BitiiFSIt*l 'S(t:"f9 ^*r95^ 9cfe I 'Sftiii5*r*l 9Jtn^ 
®tt9 ^^C9l 9P>[^« ?|9t9 JflgT99l 

S(tC9r I <a^ afS C9t»t « ^^-n®f^9 

'8lt3F9*r >2ff®I9t9 9 «rf®9'k99 97991 

'«r®7t9’9?F I 

*ftc^9 9C97 (') ^'tBi-^rsi, 

[ Stem rot ], (9) [ Root rot J, 

(■«) ««;(^t^C9tap [ Anthracnosc ]. («) 9*f- 
*f5l [ Soft rot ] ® («) C9H [ Black 

band ] «r9t5| I 



catena itf^eaa « «tf«iftcaa ajanta '« ntefea cnt^l fsaft^ai astiafe^ '^aa 


n^f^^tnta faia f«ifa^ ; 

(^) nta?al5^ "^aai am—‘iic^artnta far. 
ifla.’, ‘caeaata’, ‘«3tteatata’ ai ‘ntfbatca’a 
atai aacaa ftarutnea afk-rtfa's aai i 

(O a«sacaa catn ^^ratCtntc^a 
cnt^i 'Btaataa i arfac^ §;a «rcatn i 

ca aa^i «fcwar a^aa 'nsifa^a 
:atcna 4t^'«ta aa, cal aaa affae^s 
a» fatal altria sreatn i 

^««ae^ f%a®-am catena at«atfaaT 
afSea ^jas ^1 a«»aa ntela aaea ata 
5ta asfaal ^'^a a««aa ale^ t^ata nt& 
6ta afaca «ta aa at'sai a-^a i 

ca '^lae'® «iH'e nt^ ^"^ntna aai aa, 
ca ^ea asa ?lea a«<aa "at^a 

a'rea a^a 5ta a^faea 'ata ^a i c^a at, 
'nt^ ntela ^nfae^ ca fna^^-nsi catn 
?a, ^t?i n^a aaena—I?) ^taa ‘R?^- 
n^r «jnaf i 

('») ® tll-nm eaten ntaita aaj faal 
®"tll «it^t« «>ai l?i 4Reata ffat® 
^lea anta®a % ntl ana, ant^tea 
nt^ « fa'^teaa aiam arai ^featwa i Ini 
<i^v5 8 1 8; 8» atata catewl fa^^ta 
ai 'sistf «featn affaea ^a 

nt'sai ata i 

(8) aif-nai eaten «aaf fna 
atfe «ttai ^faai ^aaa arai nt^ta §nea 


«reaten ^^pa nt«ai ata i 

(«) naa « ne^a? nten ^tfa catena 
^tapan faena na ai i (aI 3?^ ^ni's* 
ata ajantea ‘a| catn «fRtata =nai atai 
'atspaa 'ata® nica 'StnafS® '^aa aena 
atnteaj fllrlai ^itapaa a^ai ata i 
5^c^a 'atapaea ntela sifs nial 
nte^ I ntela ast^astaja 5?[ela a^nn ^a| 
can^, ^ea ^aata^: ‘IReni ’fJtItaRata,’ 
nta'tcnta! (cafa^i^ta), c-Ttatent^i 
(cnatfa jpjt^tafnata), ^tnfentni 
('iifnaa), Ta^e®taf^ta’, ‘atneaat* »aa^ 
nnca atlll a^enni 'afa^ n'R ?ea i 'I 
afa 'atapaeia stRala «■nReata ?faata 
ca a^a ^nta 'aaaaa a^ai na, 'stnta 
a>f«pfi faaaa faea ^esia =fai nia i 
(^) ‘If^iem afjtltafnata’. cniai ^ 
ntlntsft^a cntni I 

‘spRsa’ < 2 r?r® 3fea fen^^ nfaatn Rntlai 
ntl nten «tcatn a^Rai Inta ^tRfta 
affae® na i 

(a) sfReafa ajani Ratca 
nfaa^fl «iffi cntfta 'afapaa 4f®cateaa 
4?! fentai cn'iafaenea ‘fa. <415. fa’, 
‘R. R. IB’ l®Jtfa < 2 featen« fng w nt«ai 
ata I 

(o) ‘fae^tlBa atae^l’'« ‘atia ataata’ 
afafe-ia l^tfl nte^a ntata «teatn afaea 
‘Rfee®taaneaa «tf®fta na i 





(8) f^'5l *ftfe Sft*tCT[?l1 

'«ltv^*f I oil i5f9 c^ 'flis? 

!Tt*rc>i?itfl «Tqij« c^nt, c»r<ttcH 

*ft& 5Ft{8’it« 


«it^*l «M*ii5ni ntn? 

C¥»I1 I 

(«) arar «: ^ 

¥S!?rt5T I 


"pfiM *f«(»t-f fespfH’V) 

>t*f5T fit'gf® I ^tai '9 CVfPfC^lJf C’l, 

I iil^^ ^"»f| Ktflni C’T, f«l®3t!if^ I5l?1 

fnjiaft® *f‘lT 

Sfhll ®ltn =Ff3^1 ^rc®! Wl^l ; 

f^-ifljf-fjT, CW»f cn»l I C’Ft'^tt^ l^n, 

ca't'fltii n*fj ? ^si ^f»ji9|5T—4® >[tn^ 

ctt^?l1 m ^1 ^»I 1 ?tw, Clt^^l ^ ? 

fiwtii 'Q 'flV ^J\ C’F^^-fVfar^ nil 

^51 irt =11 41^ C’Ftn'e §«.nJi 

pcn =111 

aiii ait^ai df^i fifiitt^ Cl, ftwtti nfo® 

«ft?tci 111 cn artltfl, Itn Technical 

education I '8r®'11 l^tCl nWCIT 

«t1t^C« fStH ftfVr® ^^cil pf^tl niif®fl^tPW ^*1 
a'ftai ‘iiitnr® ^ arhi it^ ? ^ititi. iFtP, 

Pti^l f¥ cnci c^Fiti^Pift 11 'eirfnf® f 

—itamil i?i 
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c^t*itcf?i v,^f^ I C5tj^ 
Util'S cif'ewl ^®Tl I (M-^ 'sr^jf^l cft& ^i 

f^c9f? ifTc^ f^nf ’dt^ c?’«(c^ \ 



f^ar c^c^?i »rc5f ^nc^Ri ^ ^C5?r ^ (3i<(tl^ 

C5^a!t&c?^i ftf (?icn(:?1C9I^Ttc^—s^CJiit^ 



^51^ ficai ^ mi 
dc=^ c’lc^ I 



f5cai ^ mt?i csi’^rtc^ c^ic^r 

(3i’*n # I s^K flcai ^ ^ c?i^ ckh ^ 

?(:5§—f%^ »isit=1 I 



451n fksi ^ ^ c^-sf I ch : 9 { 

^^^^ fnf^ cfti I ^!1 n Tm^ ^t?i « ^tc^n ^ ^^\s{ 

^t9T 7 



tftwres siw >aTTfi3i «tt%, >itj >rtitc^?i »ti jjdfl 5lrs!i 

f5(c^ aFs;“f; ^C5 cf\ 

^-C5t«r 'sz^ c?ic^ i ^?i ^i^^sir «t<i 

Jr'S! ^\^^ c^t^ti:^^ c^f, to?i c^t»r 

«(t^t^1 ^MT C^l9lt^t? 

^ 1:^1 C»i^ »131C?RI 5(WT I 

C^Sf^ ^^Z^^‘W^'Q I '5lt’5t?r 

'e 6 ?f (ij^^ 

fkz^ I 

vilt sf^T ^t?iC5rl c^, 

i^C9I '®f'h?tc*f?l ^KUS I ^Z^ 

»<i^1 ftc5f c^i, ^z^^ ’ff^ 'sft’Tc®! 1 

i? m ^t?f ?PCiI ^Jlc»l'0t?j 

5F?f9!t--^1a? <511?^ c^\if I 

^Rft-<2r?f5F‘l »isit« *151? 9it5tt5 ^ia| fel 

^tCiHt^ Ft^5itc>| ^fe|xi^ = «48 f?^, «4jt 

'sitJ^fli «(r^) Ft«r- 

5?I^9f «ff^ ^3IC^ ^S[5^ C^t3[ 

c^ts[ nj c»i^ «I^C!r ^\z^ 1 

v\m '8r'h?«^tf^’ftc®r?i »isiw ?ri 

»f^t^[) ft®i c^, «[f^ 

f% 5t® ^t»I c^lff 5??® C’ftJII ftsp 

^C® fe« ft*! ‘?FtC®ft5lt®f*, C®f^ 

^ sit®rc^ ^tc®it5it®r Ti 5f®im^ m 1 





tBitH « ftwtP 

(?hi ^ 

'sitc^ ^(9rat»T ^9in!?i 

csitfet?!^ ^c?[ \ ^Ttc»rot?i 

(Kalend) C^C^—(sr^tt^i^s c^tC^? 

^ te *ii?n c^wi I 

Jlt^ C^t^, 'Sitxicsr^ tfr«tsi ^z,^\ 

c?l, ^i|^^t?I ^C^ll »IVIM '®^4 ^ •» 

fW5I t2tf^ 

5t?[ ^5?r c3p;^tftc^f^5{ c^iN («>^^1X8 = ^8 

«iijf5T f5»it^^t?i »rsit«it5T 5C9I1 '2rr?[ cw^ i 

^t^5? C% fW5?, fWJJ (Vernal equinox) 

'e »r?^^tC5! 'Sit? <il?sl& f^^ (Autumnal equinox)—f?51-?tf^ • 

?»f^?5tcsi? fw5?l^ ^8i:*r ^it^ siffttf i^^t? I »^'®t#t? 5ii?ttsiTf% 

(Jitsr siftt?) cw’<rt c^?f, dt ^'^zw «Jt? w*f 

Rsj 's^tc’t, i8t ^1^ Jiftt? I ^^-«iwf^i:*f? c^l '5il? 

^1^? 3[c? c?t^ ^ili:? ^il—^ti[c»i ? ^?ic9T? c?, 'sit^itc?? ??[? 

%K? c^t^Hte 'sitc^ I 

C’tt’t C«l^f? ^c? ?5? wt? 
?? c«Trf^^^cw? ?F?c9i5i i c?'?! c^t^i c?, ’^c^? 5t?*ttc? 
^Rft? ’ic?! fiiwf^*! »|vit^ sifter 

<> •?? ) 'O^t f??, 4 8^ 8^9 •, ^tc^? ?fC?? 

f^>!t? C^Z^ i8 C^Z'^'Q I 

»ii<(5i c?t?ri c^»i c?. ii i8 c?^ *1?? 'Stf^ 

®F?i C*f? *P*t C^C5 I 

i48^ mw ?»f Rjt c?«?i ?[wi I ff5i c«rti:^^t^ 

C^tC^? ^t?1 SI1 

TO ^ I ?**f ’iw ’wtw'otc?? »pr*rt?st I 



>it^rt c^H cmf\ c«aiiMt^t^ 

Bl^l Vf-il^ftwi ^iifitol C5l5ft ^ oqf trt 
^cHt<R ^1, «it^t?r ^ *itCT[ ^ f% T 

' c»r wrar c«src^ffl!it^ ^)twtc?i fif»r^^5tni? ^ 

I “t®t^ Jb-o., ^00* ^Jtf?) 

s*» ?p?n:9r f^c^sr ^n, c^^^rrai ^fi 

iftf^, 15t?r-m5 ^C9! o, »lt«T 

iJ»«8 mm l?t?i I »rt®r 

5ii—»rr®T ^ 

5rt, 51^ ^8* • *!t8T I 

c«i, «tf^ 8** f^^ 

c'f'e^l ^551 ^9! «ff^ 5iiK?r ii - is 

8«* '^‘t ’?^^9T ’it'e^l c’^, tn^ f^c^irf^s ^^)9rWw 

c^% r c>ifel c»(t«c?itc^ 'srt^ •stT^i TO^r <ii^f^ 

C>lfel f5»!tt^?l TRWI I 

mt ^JtC9i'9tir ^t^, c^ cell 

^c^icw I 

i&i^ 9|tC9T C«IC^ ^C’l'j, 

f^«!r-f?JT ^1 ‘W’ c^^«ii c^c^ ^t*r ^tf% ^8 f^5(c^ 

to cm^ I i'® ^tc»! ^ 

•Stf^ tlOJl 8 9I^f? *f^C?r—^?tC9I1 «»f^X8=^ %5| 

ffsixi« :it>f*='9<>s f^jci vfl^ cw'e^ 

Uc^^il* (Exember). <^^5? ’«JC*(J i 

fk^ ¥^c»r «tf^ srr*!^ «5 ?p ^ **(^Trc?j m \ 

m nc??i f^sfl^) 'sit^ c^a 

mm f?j»c^ f^’jT-ii^?! ^C9! c^t^*rt i 

« 

OTWhr »rWi «^srm 

fN-^jtc9rot«ir *r?ii ^rm »itfi 



^?IW, C«fCS{«tl^ ifedS ^t'?r®iwi 

«^«(t5lJl^^ C5^55W ^wi »i*?if« fl«T I 

551?r^ i« ^ ^Z^ ««j8 

f?5j KH] 5t?ii& »i5ft5? m*r s»> «ii^-5lj<rs*r 

(^1 Quarter) i c^5tl*r, ^t?TWl &i t?^ 

'8it^t?i C5I, J&b f?5i -, ^sit^, c»ic%^?r s»i •, 

J&i fW5f I 

S9i f^^z^ fwi:^ ^?c»T i® «tf^ 

i« ^t!?!itH?r «r^5i f^sil^ «(<ii5i ’aLwi 

«f^3l I 

^C5 r^’Sr-'?JtC5T^tC«?l 

c^'m CTi I f®^l^ (ii^-5'5<nc*r« «ii?i^ I 
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«n^ ^jtw^ti:^ ^t??tl*t ^wir 

c^^ft 5itc^?r ^irt^tw csr, ^?trl ^t?f ^?( *rt# 

siTwii 51^ i^t?r I 

^tc»! «• i(c?f 'St?! •rcfl^f ^»rt 5C^ W, 

C^i&C^ -sitHtWff f5*fT^ C^C¥ %9 ms1 Ret Rjf ^19[ Ci5t«l*l1 
^iTl I 

?ite^ c<i, ^tc^f'otc^ 

«tRI& ^ («i<t«. >»ii ^R«rtfl—^^itR) tttw; 

; «jf%5itw^ Rcsi?l (Working days) ^<HJ\ 

^t?i*i ct ttc»i '©i tt^ef (erWft, iiiRr^i, 'tffl ^c#R?i). c^ 
5ite^^ I 

Rett tt-tt2f?te?it csitc^ewt tt*<t<i ^e?>^ cttttt ttttt 
^Jtesi^rte^ ttti Ret tcti ^\ 1 

'sjtttett ctet tsiTe^iQtt 51 ^, cttttt Rttt« tt 1 

ia>8'^-ii tet ctttRttttet^ ctF^itfltjtt t^et iit? ^jte^i^ft 

^Rl^ tt I ^tc^ 'st^^a t^t^et^ t^ttf iiet '®ittjil ivirb' 

tft^ ttR I t^t^, '5it^#tR5=? tj^tte?it BfesT 'qtttett 

#?f ^et 'srTBfe^ 1 

ttt tittt Rttct 'siett' tcti I hsatRtf tti%e« 

^t^^Fte^It Ct ^tRtt&e^ Rt-?ltRr tttt tet ( m" Vernal equinox), 
ct^ ^tRtl&ct? tte?it «ftt Rt Rttet tr^rtr ^tl te«fi 1 'sittrctt 5t»j[ 
^t<9Tl ^tRctt Rttet cttR, ttti ^tttt ^t^tes? is-id -iiRrt 1 

tttte^ ^«-^8 t^tet ^jtesi'atctjr ^iRte^ -siett^tfR vuctte^ 
m ct^t ^ct ewtt «f^t^ti[ttet ttti ^5Ke^ tnii te»n 

mt, «i<t^ tfjteerotte^ tmtar ctRet ct'Qsl te»Ti 1 «itttc«rt 
wte^ tj^^R Ft^^tet I 

te»\l tt?{i:tt tft'« ttt ttttt Rttt I Rmt 

'm tetj te^ ti» tt^ Ret t^tett «tt^l ‘iie^^tefl^ ttewt ^trt 
tetf, cwJtRRwtett R^ cte^ ^tt ett 1 



^ oi^i 911^ ^?rt cn^ c&f%c^H ^ ii1?pr ’•ttf*! 

CFtc^ wt^ 'sit^r CT «atOT c^r^ c’fc^l ( w*t, ^<(, 

'Ofap'e *tR) TO (?ff^) ^ 5TO fro ^t?r 

^f?f ?CTO I ^t?i «ft?i3i ?ift CTrfsr, si«f^ 
'siWcw? 'st^i5, l^f c^'^ Rf«« cww?i 51111^ 

^tWr ^ ^ Rjt, 5C^?J RsI, <2tCI5?I fw:» TO «ftc^ I 

Tsm «it»ics? «rTl*f!T CTO, «it 9 >i^Cflrl cTOi c«, 

•iftftJi ^t»r c«fc^ Rf«^ cifc«r?i ^ti[w?i tot c^ c^Htwt’f ^ir^ i 


wt^n 

»nfjstc« ?t*i«j!; c?<n i 

»JtiJ «{|5 flu’ll «ltc^, C^^lisf JHfJiJlT®'8 iltJI’15 C?«n I 
<ii>r.-(fl« ^Nt?r«irNs 8f9[ffTO »{<fT 

Rc#tf^9i ^9i€f*tti:’53 *3j^»itfl 9tc??[ «rtwt9 4*rtc«« few' 
feR« >[C«fT ^ 5C1l '(ftc^f I 

^Jt5l 

’JtstsF f*rt4t *rtl8ir TO ^t»r to i 'nftHtc?? 
c*fn9 ^t^?rti8i •ft'^ *ftc^ ft^ ^C9 

=»tn =9c« I ftffew *fjt5t ’ftt? '•(TO? •fft^j'S' 

c?stfec? c^c? f®if j f^i ‘?tnitfii^ 9rtfe»i’ ?i 

*fjw nfe ^zf ^pfn TO I 

R« 4t?l ^t?i w fffe^ c^w i «<i| 

*fjt5i fifz^M witre ^ nt? i 



«fcffi I cfi cMz^ «tr!i 

f^5(-'*i* ^^^11 ^^<s^ arts ‘ii 

C^ fi?lt^ ^It’tc?!^ ?lt^^ 5C»!C5, ^Vn ?l5i:^il CH^ C^t I 

'5ll^tC*l?l «(1I1 I 

?f^fl?i apw^ 5C9ICI5I ?i35twc»r?i c^^i »tfi5(t«i 

^rt^rrwii «rt5t^wii wtfl^t'S apwi i 
«it9tt^ ^ooo 7i4m WW1 ««• c^ll& c^i^ c^i^ ^9«« c^c^ 

%?i c^ii^\ 5it^w?i ^im ap5i^<'5it5T 5tr5?i c^^n mw 

’5|f^ntt;i 5[t5it^ 1 arsiftca? ww 

«tc!itw^?r ’tf^^tc'i ?IWC^ I 

^itc=3?i ^tzm I 

cwc»f »T?ay-f^85tw?i ^i:«i^«it?r ^t^f ^sicf i 

CT '« 5rc® ^nm ^<t?i «it5itc'r?i 

C2?t®'Q ^5ist <2f^f^c^ 

CT 'src^tf!? lii® ^TOc»t?i »r®^?fi ^itai 

«i*N*f^ «rr«f« ^wt!ii ?w c’fc? i 

W9i ®?ii ^*f?r«f^—w?! ’sfS f^®rcai ^cfii, 

cn c^t^qlcf^r ^t^z^ t^\ i 

*(t?i«ii '8itc51 nm\ 

?Pt?i t5^ 

c^z^ fk^ to f^?rr^ i«ffl I (i)^ 

c^z^ ’i^r-sr ^-f m\ .n^iJi f^, ^zi^ «itc»it« 



ittil ^t^il ^»ri I T^% 

I cn mm Mtii 

3?tc^?i f%i:^ c^«T I ff»T 'Sift f%®ii fwc?r i ftc®'?! 
mam «ft?i’l1«f% stfi 

sTt’ijffTi I c*i mm fe’t:?! c«Tc^ 'Ji^c^ii, ft®j mm 

f^wii Rc 5 ^sfw I *Amt ^k»Ti 5i5tc^rc»r?i i 

Roi ^sR 

c^ ^1 c^c^ ^?p 'sic^t?i rT<iT 9 # I R=i ^t»r 

^Sir, c’t^ c«tRi:^ i ^Rsslt^ R^:*f ®fC»j 

c«i *(t?rtti&?i mm ^'s^^itsi, c9fi& stmt's 

'5ft?i8 ?ic?icf, m ^Rc*r? 

cnrj^ ^si<5i ^t'e9i ?rt?r i 

^^*1!% ^C^RsT '«lt8r C«>(CRS «2rt^ ^ti?-»f’ f% ^-»R’ c^t<^ I 

'5ti[5it5R, ^Rfl^ ’!t’f?(«f9i?j m c^tc^p m 6t?(-»t’ c^tt 

'sJtC’f I 

>lt’t?l®f% fsfC^l «tt?f i8« Sfflp ^^sit^9I IfWI 
?JC?ICS, mcwii cm^ ^C»l^ «lt?lS5l 1^^511 '^5.'0,‘^^;‘,i4* I ^Rfta 

C3|ti? uq ^IV\\ ttVt I 

sf5t>fN^J«RT ^f5l&—ar»rt^, '5it^tl%3F, 'sW, '8(1#^ 

v£lR^ I ^tsflRtStC^ Rfil ^^'6 

Rw'5(N*fRc»(^ I 

^C5ii «f*rt^ »iiii <2ri^i ^-w mt^ i 

mm ^f% >i^3f, f%i ^Ri i 

*ifiCTMt»i«*ictOTc«r?r sr^i 

irR?! «rw?i Ren 

nntwc*rn wRi2ttn0ff®nn^*(tc<i«(tc*fn?mt^en?i <2ie?c^n Re^ (m 
c’lc? I nntcRi»in *At mz^ n»rl ^n nftwwsi i m cn’itn m 

soo i 



vfl ^C^ll ^?I?ftfil^, >6 ;;it*>1 I 

Wt5tw 'Itwtf^t^ ^tc^ 

5t^1 51^^ CTt^^t^l ?Flk»T?l m1^ C<1t9C^ I 

vH^ ^t^9Tt& ^C9T C^f I 



ff^c« ’ifrcisii ^CtJ^Nt^i«*ii?tt?t-(ii if\9\ ^\-r c^^rtcjfi i 

^Rft?i 5i5tt?c»f^ *if9T<i c^w «r«ic5i ^f^c^t’ftcii^ 

Clj^s! CW5 I ^1?:<II CT 'sit«F?l ^«lt< '« ^?lt^ 

C»T«f% «ff^?lt9 ^t®IIpC>l ^5lt W? 5ft^5 f^5ft?l 5 m I 

I «ttc« ^lftC*!T<1tW c^c^tf^llt*! 

v.^ 'sitsitcw?! «(t?i«ri I ^t«i i 

^ClC»lWW »INC5^ «ff% 5Jl|c9| 5C9| I vu^ 

’r^?i'5i c^c® 'fic^ i>t5i fircwc’f—c«i’<(R5i m *if^*it*i 

«2ff^ sit^C®! i4« C<(l5p «•« C^tffT 5(?t»lNC?r? 

«t€t?i ^9itJfc»r I «r^t5» ^tf^i, w?, 

f%5^'e <£tgii ’fRisrrc'f i 

»rr^?f-^^?r ^ert? ’^trcsi^ ^c^?i «itwi «it? c^f a i 

«i?ftc?c»r?[ i?t»f '5(?c*f c’vtJ! ^«r af^t^ 5?11 »ii •fl’? atai^ i 

»rr^^^OT*t 

^:wc»ra «ft^ i 

f?5T atail f|ar, »rr’rca?i ^5it«!“i i f%i 

’t^aan a? a'jtc»rtfsi&twa »it^tw ^it^icaa ’^-«rff«?r vna^ ;?^»f 




. 

^tCT? Kv\ *tc^cf I c?<n c^iT, »rr<r?r-^'e 

I c»l«fif?l iltKT C*»V.'9 I 

iliv I ’RWJ 

I c<«tc® ^ «ft5 i%»«« ^tl»i, 

«fc«5 «•• c<tc® i0,000 c^W'e c^tw 

3it<ri TJtP)f5>f, cf 

ft<1 I •il^ 'SR’H ^ftt^i, 

«f^f® fl^c® ’?lt I 

'Si?! «9«« 'e '5|t^^^ 5C5C1 I 

^^,«*‘» 1JC9I ^tcf I 

<m^ '«»rc»i c^ 

C^C31 ®1 3!l I ^^sir ^tc*t^tip*f 

?Pt&9i ^c^?r ^t'e?[1 I ^t^®i '« ^c«(j 

(3T«^ vil®|& ^VS 5C®11 ‘il^ll I 

Jit’tw? 

fU 5lT^»I >!ltf«?l'Nt3»I %^Z^ I «f*ft® '5l?!^s 

'ii^ ?t'it?i'5l '©^b'oo ^1 tfftii ^it^»ii c^^l'fl'stwl <tWi&c® 

i2^ f^»I'Q ’RW?! ^tc?il «ft?i s»*«» 

C«(C® I 

^ c«ic® >flc=f CT 

c^ra ^•sm ^flc^mw. ®sii ^ ^®iwp*r i 

«ii®t «t«fm ^m«rt5i ^«rar «ft?t?T i 

I «rf»!cwt’tw nn{w?i (?\t 

^z% I 





Vlr> 

‘•t^"^?IC 5 f?J 3 f \5 gs^f 

^»(i Reg Rc^ ’ftl^cg cw«gl ?[?i i w,^ “i^-^gesrg ’tRc^^ 



ftc’sipf?c‘f«[ n?f c*i *i^-^inr ^r?ii, gNcaa 
^9ic?-f c^ifc^ 2rR5pf^^ ®it>ic51 ¥jt:(?tR^t^i ^^39 

c^’ttfBcaf?! Re?(?im *i«fj Rew ^-fl^Rir 

^Rj5 nRifR^tc^ «fiii I 

«tsn 'sfte^ I »r^-^ge^g c<«re^ j^tgt mi c<rc^ 

«tf%gsR[® fjpcg ^tggtg ge^ gt^ie^tc^g g«(j Reg 

Rf%g sftg^g m^egg ’f^lg^tg gt^l^ <tt'egi gteg 1 g«#9i gl c5«P— 

c^U ggcig gegcf JiRtegg cf\ « mt c^z^ 

ewff 5g 5i11 'ii^teg “f^r-^ge^fg «2rf^g*9iwg ggj Reg sit^g-^te^' glc^g gf'^tt^g 
'siRsg'e ggi 1 

»fg^-^e^g ^<ig Re*^rgn gSte^'e «?e?fg gg 1 »iRfg-^c#g 

RRg c^ar c>i\ ^^zwn •sfRg'sfcgg ggj Reg «ftgi gtg—g^tegg 
^•Tc*r:«f gRig g^g^l T^gtR, f% ^t^’lg Ri^gi^g eggteg gegew mi ^1 
^^gtR ^ I 





mtR «f^wt*i 

»raitC 5 ? f^ 58 t^ji 1 apcsit I 

^^11 ^t?l ^•»» I 

«rt5tcef? w.^ C5IC51C5 ts® i 



*rr?i^tfl^tc^ c?«rc^ ntf®? i 

«f 5 i >iNw^«oo 

c<iw «»•• TO ^t^^tan ^c*i «fR^tlFt^^ 5^tC^I ^'Ql 

UQ^f^ C^»r 5'8'5l m ^tCf I «fC3T^ 

^•n:?!? ^^»»fc^ ^t?i ^C5?i c<»tc^ 5!»*3<«tc^ ^t^t«fl c?ic^5 i 

»!TI^^fTOrl ^W'\^ i®-** (toooo TO 

cmU" ^ 1:51 ^ta c^z^^^ i <^ 1 ^ 

%vs ^«»t 5 i>i> 

®ft?l ©S®** It.C'S 

I i^' 59 “ 

'« 'enU®W =^tc^ 




»«ii ] ^1 *t’'9 

«l<»r C 5 |f«?lt 5 lt»l C^C<P C 5 lCTf%W 5 T I 

" f^s5t^?i ^tc^ «(?i *tj'?f55T I >iM?i? «n:«Tc*r'e 'Stsii 


»rW5? 

3TC^ Sl^t^t’t^i!!? 519ic^ I Jft’tW?! 

C^t'^lt'S 5tt»f Cff^ C^t«lt« >!t^C?l?f «PC9|?l ^<15 

^1 C^FC^T I ^tc^t ^tsitcw^ ?f5p*t «ttc^ 

®i?»r ^C5?H>rt^«?i m 'SitJ! tafl»T, c^t*i^l 
C^ «ftJ? I ^C5I?l f^»rt91 »ft5ft^J^l C^C^l'O 

C^-i{ ^u 5t9 5^1 I 

WC5I C^«fl%?f f^<?l 45F5f^ 

'5lt»5^ C^C5C^=T I C«fC^ «{t5 li^?t5ft?l '“ItC’f 

^9f 5ltf% ^t?I1 «lt!l 4» f^ % SJM ^C9T I 

'«lf^?Fts»r Sf^ltai «fC*l C5CT 

^t51 Ki<siz% c^ ^«il ^1 

f$icw»r ^?icfi ^ 0^000 

cnc^ I ^?ii ^1 

c^, ^b 5 «jc?«:*r 5t^C5f5»i 1 

^ 911 —^ 1 ^ f^^t*l?r Ctf^ ^t 8 r 

'5it^t:»f W5 I 

«it5 ?*f'»t’t 'fl ^c*i^ 

d:«r I ^t<l5itai1 (^1 *[tf^ 

i*o 5 |igC 5 j I ^if ’Jc®! 

^T3[C»r ^^^1 ^t^l W ^®" ^ 

^t^tc^, ^1 c^i^m I 

^tC^, ^1 C^C^I'e I <<’*¥0 CT ^tC?1 

5|1, C3! C^t<( 55 C^t5 f5®t^ ffC^ 5Hit5W5»^ll iff f«l C»r 



faiwtii t »r^<rn 

mwt '5c»f oiz^ I 

«src^lt^#^5 mu 

^t9| f^f«{^ I ^f^Sf >1^tc^?l »f^^<l1 ^(t C»1lf®^tsr 

'6 f^«r«|^t^ C^lf5?ltsi CiFtilt^^—9T^«l?|iC»f «lt5(^1 

«<ltf% I «lf^ i»o o WZ^ i£i^ ^1 

"t^^ifi f^zm^ ®| ^t’f I 

^U«f?I 5l1 I ^ 

KZ^ 'Q ^iT^p-'Jt^Tl ^3T ^ltf& 'G fif«lt^ ^Z^ f^fk^ ^U\ W«rt^^ 

>£iZ^ sifter ! ^ft C^ r^lC^ CR9» 5tsiJf JTt’tl?! i 

'ii'stc^ "sjt® v<i« ^cg ^cki i 

gteg, ^c®T 5{t'iil cg^'s I 

c<(c^ «ff^ «iTsrgi ^z^ <«{trgs^ i 

m^egg ’r«ft< c>i«f»Tg srcgi ^cg^l& 

?c»ii—^Jt’tj^s^f^gtsi, ^im^^tsf, vi^tf^igtsT. c^rf^sT, ^tegtf®^, c^tgt*^, 

v5l>;l, ff^l, ^>11, c>it3Rl;8 M I 

fgscsiif^fetg 'Sftg ^zws. i 

c^t^l c»fc»tg a!f5if*tr«g c^cu ^f^ari&g cg»t ^tg^ g^egg 

5t%lcg5 i£i^ ^fggtcng cg^twi ege^ «ttcg i gt’tcgg 
citf^igt^icg^ 'sit^ftwl g^ggtg g^terl^'e ’^g gg i 

cg»ftg gfgtsfg cg^itg ^tegg ^T’ttgg egt^ ^t^it^i 
cggtg t5^ ®r!&^, egeg^ ^t^gg “t^gsgi ’ifggtg gc^il i 

f^l gtg%¥ «it^tg mU fg®t%i c^tcgcfi?, gtgi ^tt?g c^fc^g ^jgj 
fgc»ig cg^f^gf <iwt<cg^ gscg gteg i >it^cgg ^z^ ^ig’^tg 

^?t<l^g “i^ggi <^fggt«i g^g eg, gwgfg^ *igif«g 

gtgt'e '«g ^f%cgg mU ’it'egi gf^®! ^\ i ^«?gtg^tf5t^ 

<igif^cg? gf’t cwgtg ^gi fgsstifigi ^tge^g—gt^egg ^g^g «fc®i gt^i gftc^g 
«ft%g gggtcgg gjg^i g^eg 'eewg ege^g ege^ c^tgt"^, 
ftfgfgtg, ^^wfggtg, cgtfggtg, ^Jtwf^gtg, cgf^gig «t^f^ ^'sftgi gg gfg^e^ 
^gitg gfw wgi i 



t 

«:9i fiif^^ c^ ^fjtar aii:<rj «t<Jt^ 

'e I ^t^ar«C»T c^. 

ilr '««1 C^>n*t I Mq 1 «fC9! ^t^»T ^t^- 

’tJt’I <lfiait:«l «!ttc^ I '8[l*tc^ 

»it^3t 5c^j, ’rf’fsj ®T^- 

^jt>f fsi^ I ^ftJjtcgi '^m ??c^i 

C«ftl^5^ ^Km vil^ ai^CH I ?tflFt?I 

5t8fH c4t^1 >lM<I1sfq C«IC^ .«tf® ^ 

c^tl& ^■\^ «(C?| <«ftc^ ^f?l5(t«l 3iiC5I^ 5C3TCf I 

^t05ftc«l 5C»!1 CiFtC?5Tl— 

ail ^tc?l I ‘51^'otSf ciPfCils^l 5tta[il 

Bfi:?? 'Sltsftc'f? fifc^lt^si afj^?p^t>l Q 5Ii?«ftf? 

^t^-'sifrt^®—^c^?i »if^ ^^twisi^cn -ii^i ^ti:w ait^tc^ i 

CW^l c^l% '2ff^ 

m S'® ^C51?( 51^ ap^f^T I ^tai?l1 3ftf^, srf^ flfRc^ 

c^ wf. "SI 5C811 ^ &CSI3 I c«(tl&w?i 

(loot’ll • ?r««(=q1? apsi^si aitsi ^W’ailtfl 

ai5|^1 csi^t^t^ mw f^®St^CW?r *tf^sit^1 aiftc?!?! 

f5i^3»ft9i I 'sic^i^ caz^'t ^ f^^cai c^1?r ^t«f 

5C9It5 I 


«ltwir ^ffea ?(r*t 

ait^t?l Ifiap <2ltc*l?l ai1?l1 I ait’IWil 

Sfar aicar ^fNI aicaij 9T'*F 

^f%tf «?i:^c51 «2ft^-W5fr^?r "f^airsi ir« 

ait’fc?!? aitat I 



«it^ ftl <ift5iic«i 

tftCifW «il^ ?lftll&iJ 5C5I I 

«lt^-f C55t?l1 ^ «JC<I «jhl ?C?l C’tC^ I 

tfft^I «» C^1t& <1Jtfif'€CWtfil^ 

«ft«^i( ’?(& I «it^ <2|t?i ^’a c^t1& w 

c<ac^F cmn c^r,m ^C5T T^m\^m at^'iti 

tiif fts? ^tfiFft-a fitfi 

<211% aai ^vsh^ i f% ’iaa ^iit»r i ^tai ’it’icaa 

^i\vn vii-tiac^ta «itae % «ftla ^H1 c^^W i 

>[tai <ttc^ i ca^ ^t'oj 

^ftca ^c^ri, «i?if^ j^itRi ftfR 'sd af^^^ta 

ifiaf atat^jfl i »it^caa afc^a hlBcsii?! cast 'sita c“ta ca^ i 

»t^a 5(3»afi 


#ta^ ^lift 

cfltatsi atca ati ®rl?iat^^ at's^i 

^ta I nl at^c^ atatai^: ^ata ‘«?[a^ ^^'?1’ aal ?a i 

a^ta*!, casta c^ta 'sifcaa atc^a cac^fa atw aai 

c^ca c^c'? caai c^t^-a^ ca cfta atf caac^ caca^'aai 
ic^ faca ^ta ntia caca ata i ^3i cfeca cafiaa) ca^ atw caca faca 
'iitata sjttwa afta caa i cacatata atata ^acaa ftcas 1^ 
cac^a a^ «tfta cataa? awa »tt^ttai^ ^aa att^a ai «(>(? 
aca atcaf i 



^ (TSl CfR! 

I cm umi iifimz^i . 

'fi C55lHt^ 

^ ^t^l, ^U i| ^t^i I ^»i5Ft=5(K»r 4r«(s[ ?itar^^ 'sia 

vQ ’Tt^»?i f?c?i '5t?f (:*t^ >1^*1 *f‘^l& 

f^®T I ^nz^], i3(^f^ 

^«{!? ^t?ii cwc*r I 

^®T c^i, 5tt;l^?r ^z^ '®tc*r?i ^^i:?i?i j[nn 

m, '®it? ^t^i cwcH ? 



^-c^carf c^m ’t^ ^pt^l 5c*ii i w 


c®Tt5t?i ^tft ’rf^cw c»f^ TO •, 

?—8fC9J ^-c^m cm 
C»l^1 f?C^ im T 

®l ^SfC^I, *ITO9 Cft^ TOt?l TO t ^?C3T, 

^t?r c«(r^ feft f^-:®! ^ ? 

81 «}t« c^z^ 

^wiaptsi «<|^^ 91t^C5J C^C^Cf ; '59" ^t^®T, 

«. C^^ s^’^1 tz^ ^Z^ «<t^l C’*tC5 l^^\^ 

^««11, ^1 TOl ^1 I '®ltCM ^91^1 

«(?ji «i^i:5!i, 'sitfl ^5p>TC9r corc5[ c^«t i cSjj srcicj 

^T^5T ^l^*(t51 ff®f ? ^z^ c^1 ! 

(t I *^^1? I ^k®!l 

I ’cic? f5l^ ^tf%'5ltC5, ^t^l io'-** 

( *f»t ) I f?C?l C^5T I sritwma 'StTO. 

viic^? f%l C^1 I 

'«CW?l C«P^^ ^thc®15f I ^z^ 

f%=T to I 

C^^1?lt1^ to^ "^ZH C?TO1, &f^1 

C^?l^ W *l“t ^t^1 CTO, ^U^t «tC^JC^ 515 ^t^lfe>li:5 ^t5l C5llfef^5T 
«xs»*oo = ;><)*o« 'Sit? 'Sltfsi to^l SJ’^t?s1; cmfe TO1 ^t?5l 1 

^tTO <2r<«r5( c*f'e5i ^»f ^t^t? tii?5^i ^t^i c?5t?t? c-nn? c>i c®c? 
^? f SI sft? 511, f’F TOl ? 

C^tsi?1 s|t« ? CTO f?C5 

f^'e—^t?^? c?5t?1 1 

«9l c?fcfe-c^c^ CTOt^^t? ?SI TWC?, 

7\m^ ^C5i5l c^c®! (PT'^ttC? ^t^CSfl I «1c^ %®»I 

^?CS|1, 'SIIB^I c^t^l, 51C^ CSI^ft^l ^^cigt I ?SI C^ CWR, 

?si^t? Sltc^t? ^t? ^’51 ?SI ^tJltt^ TO. ^ 

?«T^1 C^IH »l*lt5l ®rt?^t5 C?c^ ?It? ^t?f?C?^ C5I^ site? ^5 sitf^C? 



] a|i! CffV 

»it«rfc^ f «W^t? f^ • 

cf[ *lt*^ «2|»!t ^u>\ I 

'®itRfi—*rtwi, 'sit^ c^i, «rr»r^t^ «rrt^5» 

W Wn?. ^^5(t5f ( «f5|^5r ) ?if? ^ 

f^|% (i|^ (2fcsf?I <1t?JJ9I1 =I1 I ^ c?f^. ^ 

f% f?niff5 t 7 ^i?r ^t?[ «ft’!r?i^ ^ ^c«i ? 

*) I C5t^ ’F^C®!^ ( 4^C5 mII fstafS ) Ifl^^l 

^t^l c^t^itc^ OTII '« c^®ir5 



^5 I ®!'^T 

C^1^-C^1^ C^i? ^t^1 *11 •, 

wtc^-wtcM I c*r<r c'ff^ ^ f% ? 


^'9 

«iw ^~|=| I 

«r(%f^si f^»rtw C5t^ § ’•1^* 

cm cm\ i»+|=i4%si («sfmi«^t^tir)^t?i 

c^^ c>it^ «• »tW ®Rt5r ifw 

^ ^!{^ ^t?(l c*rc*r f^z^ i 












K I ’tc^^ 5»n:'5 

c«ft^ti»ii, c»i^tw ^»i^i *^c5r ’ttw =ri*, ^ 

TO Util'S f^i ^vs ^twi cf\^^ 

'■it^tw ^z^\ ^tc5i ^-c^c5?f f*rc^ 

«5j ?t%ii ^Z'm?^ fir:^ 5c»! ^tz^ I 15 -f^c^ 

apsit^t^ c«ft®TC^^ ^'^ I ^ ’t'.^ '5it?( 

»(f^ 5ii ?[9f f^gt^3T 5?9, ^V.^t %-c^im '«il^*i '« 

^91^1 ^t'eii1-'®it^1 

^Uz^ 511,5^1 <iw c^ta c^irs'e ^11 “Jl^l c^t^ i 

« I JIt31t9J (i9^^ CW’«rc»I^ ^t?l I 5T^^jt^1 

»lC9f 4 (Tflt’t fwc^r ito, 5J1 ,i|^# ^ ( 8 X 8)1 

ii •» ^t*f 8, ^t'e ?:<»i“s’«rjl (^ x ^) 1 

8 I C«^C^ c|5! I 'i35p^t?( 

'00 ^\^9 [; &• 5lt^9f fk^\ZA cS^T 

C*it 5lt?lt^5^ »l^^T'® »«¥ ^tC’t ¥tc?f?l ^ZK1 5|t^®l 

^Wt5! ^t¥W I cjj? ¥¥ C^C¥ C¥t«lt?l 

¥^1 ^tC¥t5J «SjWt »ilC¥^tW^ I 

41 ^t¥t^l c^W'e I «k¥^?r ^z*^l ct9tf% ?C5i¥, 

»IW1 ^C«T ^Z^ I '5lt’l¥¥WiI <2f¥¥ ^C^ll «x Js = ^‘) 
^t¥l, C*l»! « fet¥l i ¥tW^ «• ^r¥l f^COi C5(9[ | «it«lt? ^rjtWWtil 

¥ ¥t? C^^t?1 f^C®l ^4 + ^ = ^‘^ ^1¥1 cmz% ^1 «ff¥ ^ICgil 

»!5It5^l «f«|5l¥t?l CW'eHl «o ^t¥l «(C<J rai5it^¥ (^H¥¥, 

i(Ttc5i®rr?i '6 c^wt?n) fk.^^ ¥?rc»i f5»it< f^®!:¥ ntcf i 

'«? I ZW\^ »I5|¥^ W'hutt^ ¥t?l%¥ 



?f?i^f? ^ *ti’«pfc?i? ■ new ^rc? ^ttcf »rff5tnr 



c^irs mwi c^tsi?! ^fnc5 c?’<ri »rM^i sitc^sf c^t»i 

’rll’Pt'51 ^c? <Tr?i I 

i^m Ft^i mfk, 

C^t^ 'fl ^jtW?[ ", -Tp ; (il^ '8l^’tt'50 

^Wl ^t?[ 511, Csit^T^ uq^l ^C®11 vo’iSi'b I 
«1W lil^ c^t l '®ttJI?11 «Ftf^, C^tsi 

c5tt»it^^ ^Bfjpfc»rfl ^t?r«*i ?[c®ii "X ^rtc^Ri 
(^f^fejl) ^CBIIjX ^51«F9n ^Tcaf^ ^Tl^nd 

^t? to <ttf51 ^ c?<r, c*r<fw 

^iu*r, ^5ti »R^iti?i 

^C^ll ^ ; ^t?l®l ^X^»*'S»X«9X«J-5‘'!9 I ^ I 


•»! ^^»l^t5|t!l H^f\ esjt^ ^t^l 



wtir«t^wtn 

tlM C¥<r, i^Xi^ + ^XH-8X8 + i-^^^ I 





4^1 ^C9T ^#:aFcai?j vii^-iias <ctca ^a^ca 

i4fe| i® i 

ffaiita ^cFa i4f& ?n ^’fa 

I ^1 ac»r ffafeta cat^l c't^jjI 

5C»ii I ffa^a csi#i ftc’ta a^tfiiasf^ a^t^caf (a^, a, a, a) s-i^ alf^ at«ai 

atca I tiiaa ^ata 4fa^ ^^^\ ^fjatft caaca i® t.'^fta a^raasa a^aa 
at'eal at:a i 


ilwawata faata 














i 1 'Sf*. ?u®?r ^58rt^ c^ ^srtrf srfwt^ ajpi 5?r 

^c»Ti ^ c^ 

^ I w srt^ ^ Vs ^ 

^C^*l ^ C<F5 ? 

<*mcwi<r *it»i, I 

(^) c^ %tw?r f% c^ (a!r%-f^^5t r 

c^ik^ijaw ®r?i^i?[, ;8 w^ii i 

® I fits W5?l Ws^\ f% ? 

i I ?Pt:5Tt?i 5rrfjc^?r =m 'e >r^ sit5jg?r ^rrc^i? ^\ i 

^?r ’Ttf^’ttf^ i ^>f^^?r 

^ C?t^ (Prejudice) *n 5Ttft«r %??[ 

^cwc=( ^1 =11 c^c=i *ii^ ^’s’^ ^*rrc??i =(c<u ^c?r cf;n c^rwisj^ 
^tC®l1 ®TtM1 ^ =n ^t’Tl I ^% ^itfl ^1 <si5f 

c=^=i (7^:m 'Sfc^t^i I ^ic^u »rr¥i-^twtsr ^q l^zm 

caf%-f^'»t:’m w c^^fc^p i tfi^ c*ifc¥ ?i^l ^t?r ^’Thi, 

TOi ^'Q?n « ^t?r «rytff 'Q «l>rhii c<n:^ =i?r— 

c^ (?pt=i ^t<it«lt^ ^?ii '0 *R"»r ^?n I 

»itn-^tc5n t^c?rfft^t?r »r^i ^sif^^p—(?i’*tt=i^'hr 

»Hl?r C«fC^ «tg?l ^sf Wf (J^I- Introduction to 
Psychology by Morgan and King) i 

^ I W c? c^ ?n^ fes c^tcsT ^ 

'Q ^tw ^11?^ ’8?2f 

( 2 f«j(srt^ ^?lC=rl^*r ^ (Bernoulli’s principle) « ^#51 

(Newton’s 3rd law of motion) I TfiTC-Tt^ '6 

^ c^ (PNt!?? ^ I m\ w^, 

taprhi^ JRPT « \ %t:=nr ®t=TN 



^ ftwtn t '-“f ’rt, >T«#ri 

c?, ®tiTN to 11 ^ c«rtc?r (?r:^’Ttw, to to?r to 
t«r *itc^ sfl I ^ to m <rrc5p, 

I Ftt’r?! <tr<’?pT totsK^p ^ i ^®i 

'Q f^tcs(?i ^5rf#5 <fi3fST w*r?[ ^?n ^ ^1 to esr^t^r 

>|5r?l C?lt<( ( ) ^5^5^^ ^C?r (Streamline shape) I 

C'S^z^^U ’Tl ^Nt^a* tow?r y[\w?{ m ^ ^^l^tto ^t'»n II? c^tc?r i 
i£i^ ’tHt^to ^t'Q?n t5 c^tc?! to dm c?!r i ^W?r 

to ^t«?ii cwtr?i I to to c^t!:?i ’ttc?! 

v8 ^9fc?r I ito 

<s\t '5ft?i« ^tstc^n ^ '€kt^ ■5t’f-^t«2^T ’rt^t?r w.^ \ 

R^itw f?c^ W <«fti:^ I w to ^'8?n 

dm c^^?ii ^c*<T I ^ ^'<1 ^ 1^ cf 1^ wt^^?r, 

I ilk ^Mi:»i?r ^fWin ^tto 

>ic9p Ft<t I 'Q to f^tL^ 

c«fi:^ f^^ft^ito to dm m i 's^t^ ^ 

^t?f?i f^5itc=t?i ’rt^tc^i i 

^?ii 'f 5ttoc3i^ • 

?ic?i5c^ 5tTt5f 'S ^t^t^f- 

^®Ti:'® ’ftt?r i c^ ^T^5t?i, M^d 

5nt>T «rr®tc^ m ^ i 

('«f) c^§tot:=m 'st^ lto?i 
—vTurbo-jet) 'Q^UtC^TC^^ (Ramjet) l ^pft^tC^ 

^Va\ I *(?rj®r?f ’ft^ '0 i^k ’tt’^itc^ 

c^^\m «{tr.^ I ^t^tc^ri '5ft«Tt?i OT'Siri 'Q 

^t®r« ^?rl I ?iTt5f(:5fc^?i 'Q i 

^d 

'Q ^555H»|5fto ^ Msr to c^?r c?'Q?n ?ITt^CWC^ 

cs^tsi ^“*r I i^ *rai:«rii casr%-tor^ ?t5t« ^?r ^’i^r 

^^?r ca^f-^'SN ^ (Subsonic)—C^ 

*tC^?I ^toc^?! c^m ^*( 'Q (Supersonic)—(?r 

<! toM *rc^ff cm c^ i 





] «il 'S iwi 

^ « I 3^5(?r *I#N »lt9p «ll31?l1 '^5^ I ‘^il^it^ c^^\ ‘<^1^ 

>R?r ?( *(t?i*n I csfl^^ <(t?i*ttc^ 

'Sf^H ^?I1 ^'\ I (T^t^T 'Sl'Wi:??! <(t?l®n '0 

^?11 c^ 3^51^ m I t£i^ 5R?f c^r, 

^1 ^\ I cw 5(^51 <J5t^ 

3^?f ^\ I ^J'si 5it?^ ^c?r 'sit’Ti:^ j^l i 

m ^t^T ^^1% (M^ c?’*n I 

c^, C5f ?it?f 5iti:^ '®it^f, p»tC5^?r 'sil^?!! 

c?»r ^rf^ I yrx’«(itii ’rt^tc^i c^ c^t^r 

I f^?r ^ c^t=i ^t^ic*! 

^IsrCW 'Sf^siTsf '5t5«l ?J5^jii, «f<t5, ^W'®1 c^U 

»IS(J?l?f I 

^U c>i^ TOlt?r '^im «rc?itw5T i '®i^^tK 

^*25 ^f? (x, y. z) (x, y, z. t) l 

'®t5i:®T c^’Ni CT, ^5((:?iii =iv^t?i ^w\ <it0^l I 

^5(i:!i?T ‘®ftc?f^1^ ^ C^, I ^1, 

'Sfc^it^H ^?r I 

tfi^ c’«rc^ c?*r 0 ^t®itfi 

?Jt^ ^5151 ^'\ I C^, C?*f '0 ^t®T, %1 

I ^t?f C?^-^®l?i f^?j^?I^ (Space¬ 

time-continuum) ^1 f^*|^t^f%?I F|lf 5[t3it?l I C?’‘f’^tW?f 

C*f*f 'Q I »I^i5?f f??? 

^ ^] ^1 ^ 5i1 I Sift 

f?c^ I 's(t*rtc??i' f^c?f 

li c?»r-^t(:»i?i %t?r ^ i 

c'fc*fsr '®(^1f%iC'® t£i^^ i ^f^t?r 

^ w?RT ^5lzf ?i I 





ciTwrc^ mil« 


> I ^z<sTar^M 

^1. ^5 f5r«i c^iif, 

1 I ?ltlf 

**/\ *ri# 

'® < ?rt*in ?t»r 

^war <4i^c¥*i5f 
^<f'*ltsT 

Jlf%» 

J>'»|>, 'fif^japar cst® 

« I ??? 

«f®'e frfaf’H 

writ's 

f^WtsT 

wt® 

«* I 511®!*^ Bap^^ 

c«r^i®^ ^t»iap 

«r^erBw aVs 

Ir I 511 

^t5t^ «r^ii5ar C3t® 

» I arl® 

»it^l ^fefaFfta 

»^, mB-rt «rf!i6ar cat® 


1-1 ^T^airsT^® 

'S 

a*lcaarf*ita Bcttmutf 
tawN a^war 

( nf^® famn) 

'^ik- I5 catci, c^ttal^ 

catt^i«9 

'Q 

a^3? awt*rt«rjta . 
f? caFf*i^jt»! c^t^ f^: 

««, nfsf®ai cat® 

a?j taarfsT «i^ 

5«i>, ^tBt^ «r^eiBar cat® 

5« I ff^*T a^ 

\•—^^^v\, ’stat^T’f^r ^maft cat® 

^f5i^t®1-a«» 

^81 »i^a Bapa^ 

«»8ifa, cat® 

><t I %?caar5rH ftaffr 

aw*ta fawta nfaa»r 
a&8i^h, mBt< «^BiBar cat® 
®t5j®t®1-» 

i«» I ®c®«?[^ta T® 

.'a 

«taa?Hra cw 

^ cat®® 

«*Jt^ 

fawR atwap, 

»a, ^tBt^ «i^«Bar cat® 

afft®t®1-> 


>ratwaF-“fcarwmw» afltmt 
Hcfiawaia ^ w>. '*iW1 atfarar cat* ^ra •«c<t5 

cafaiicSt»n caa. atca ww af'a ataw 





5 t?*t jR<in 

» 


?TO®f«rt?r »rt»r 


^ir ^C«l »ltsr ^«i 

^11 ^ *r3*iti? src«rj 
c«rt^^'«sTcn f^(B «f«ft5r « 

'«c>i>F ^c»i ^t^'e fl[j5 «r«f«it5T «i^*f 

«ft5n cntf i ii‘ft'^ 

4^(5 nsiJft*! 

c<rt¥ ^f5f« 
ntw ^ mw 

«r5Ttvr csit^ «rtc^ ftt- 

§nrtt>Tfl f^cs^ ^ 'sww 

c4t^ « Iw^csnr ft*nPh5 

^f^-’lf^ >fftsT »Wtsr ^15J 


*iwr ^fkt ^<rsrl c«ft^ 
>r^ntcnfl ^f?v«fi^^!r <«fjg 

'QSR ciftiJwit V8, 

«r<t<. c«rt&wij 5»!5i-hr «rti 'eaR^ lt*i¥- 
JpR wt^i 'flc’f «rc^5 sitfF 

F^rTrs cr ^ w 

wc-^rtiJRF to’TI c^ 

twftwF ^ >rnf ‘fffj# 

*f^ww TO («n wffF^ 

ntzi) ^1 c4l^ ^ntifirs to 
•ftwi ^ft^¥ tcnfjpnr ''JR’ffiNH 
<Rt^^ *rfttcjnr 'ew fiFi 

IwSwit ^sWf «Rlir¥ 

w niy fin *ft^f I 






%>lr 


f^Fi 'Sf ¥?ic^*tttfli c»r 
•tfHc^Tflt vm c?<n sftifl ^^t<r I 

cnrf c^. > f!i8?^ ¥t»i ^^ftrcapT nfl*itif «w*ic^ ^«» «cCTr c*r 

iJ1.Hilt^?|r-sft-<||«tt^^ f!|fe$pr *tf«- ^WtC5 C^ C?t5! 

?¥l nf^5c5»9 f^l W 

^*fTrf\ ('fl’F C’fC’fC'«« ?"f *11^ (Atomic weight) I af'fl ^tl C^i ^'5 

4^ncn5 5if), ^tsi «ii:^ ^cws it^i) *ni?r^ 

«ff« ¥r»| ^t5 f^®f3F5tC»i3 *i<rjPi^ « 

>re«fT c’f ’qc^ c«ftl»wf c^r?f¥»i ’qi «3 aT’s^rit® (Mass 

^Wni I TC*! 'itC?® «rt® C¥+5T number) ^ ^Tt® I ^tlW 

^ (Mass) qrtc¥ 3rt, ^ ^ ^«a »®flB 

c^t®t^N *rf®f5i^ *tfv sftin ®ftnifc*r 

«rf^t^ ^I igsFqptr*! ^t® *ft®*lHf®^'QBfJf ^-4® ^llt^Ftfll 

»rf%t’, n®*iti® *ic®T qrtcf ^ c^rt^ « 

w c®R f®c^ *fti:®!r ^ 4®^ =rrlittcw^ *r®>jt1t^ wTif 

^f®F fe*ff®fe®p ^qf! c^rc^ efJitPfqs ’Tt®jB c«rt^sr « »fT«|5 i c»f ®iiw 

ftiriE c®, ^ ^^vsh f^t^-®if®® ®t^r ^tc?® *rta®t®f®f a « ^a i 

^^® '4®pc® I oi^tc® c® ®®*i ®®®t*l® ®:®j ®®®wv 

f®fef3f®tPT® ®c®j « c4tt^® '« ®tc®f, ®5Tc®® faSfipit® 

caft^prs '^tftc®® ®t®rt®tf% '4t®tC®® ®® ®t»i ^Tca® (Stable) 

c®®® ®t®v c® ®tcv, c®«f*i %®t®t® ®®1 ®® I f®® ®t«t(®f '®®'S[t® 

®«® ^^5® f®®®i ciftBc®® ®i«t\"i®t®r f®®1 ®t^C3Ft$® ®i '«ijt^f*i®? ®ttc®® 

4®® ^1 ®®t^fff a^*®!® ®fti® (Cyclotrone or Atomic pile) ®t®1 

(Cosmic rays) ®tflr ®qfsife I ®ft*tc^ ftfef^at® ^rnsfaFIt® ®l® ®f® C®t® f®fe- 

^®f^ aqut^ c®t® ^ fentrr® c®c® finite®® ®t®T c«itB® >8 f®l|c®® ®q®Tt® 

c4rife®'«ft ®®® ®® fec««' ®c®T wr®t®a9 ®t;^ ^<ta. c«rtB® ®re*wi 

^®®w ®q®tc'!® ^ ®c®, ^®® ^tai ftfeirc®® ®wtf®fj ®c&, q5t®r®t ftfe&ite®® 

®t®tf®® ^§fy®t®e®F 4®®atc® a®t®ta fc® ®q[aai c®®i c®® 4®^ ^ ®i®Tlt® fe®t®t®e® 

C®, «t®1 ®t®®t® ®e® cast* ®l^l 4®® c®®ffaff ^®t®t® (Radioactive element) 
vjtqr®® c®®®“®f®®i I c®®t® ®®i ®® I ®®j c®!*® *ftt®i ®rt«tt®® 

C®1^ ^t®1 ^f®^l® ffC^ ®t«®1 5®r® qit®^ (Stable) ^Ft^C®® ®*®t*ljl '®t®J aftCl 
®Jt®^«fC< ®®f®¥®flr® ®tw 4®q^®t®T® ®®|B ¥C® C^rrB® « «ttf 

f®f®we® n^atc® ®itc®® ®c®T vnarf®! ®®i ®? c'«. f#f ®®® > ft^fante®® ®w 

®i—4®® fr, ®t®n ^nn ®t®t? ®ilB f®^|c®® ®®c® iitBIB f®^®®f niB 

ew® ®it®l *1^ ®i®t«jf?®'e arm («rtB® ®tef,«®® affBw if%|^ C‘* i. 



feiw, 3 csmfm <*>»’ 

• ^P(nr^ ^t|8^ 4^5 '"Its cn ftsii i "wi sti, 

C^^T CsVfillF I’ThrM C?SC« fsS^ft»TCSf fsw "ftC¥ CS lr»I¥^*nif' 
nt«si sts, csss-csf®st*f, cstHists, csj^n- ^tcTs ’r^s/ts wtit^ cs cs»ts §*rt?tcsf 
cstftsts. ^rtf^Prats, nwtfssts, ^c^t- sWsfssf ss i c>t ww "ftfisi 

^ts «r^r« I ^43s caii fs®t41si ^ta? ^t^c^frars h-ias >it"p H*-<s(®si^fflit"f si 
csss <<ss "ssfij §st?tsc^ «rjT^s sjts3 st^cstcafs) ststsfsf «ryf^»r« 
cstst, i[t^c5tc^s cstsi «njf«a ^tcar cs^ts nt<f^T cs^—c^s si, fe^css nsstis 



O — Neufron 
0 — Proton 

is^f&ai 

^t?t (c^sffes) nsst^s ptfef# 9 tcsw sis i 

stfSCT wiss Rcss, ^tsts swjt "stni sssw^ ^wsfjs i aitsts 
R^i^-sfes fRs st^cstraress H* (5f^ts) 

cstcss fsR^^si «f'gR5 stsi ^=fts cst^- ftn fs^R^stcss swi ««fj5 c^rri^ssf 
R^ss stcar ^nts sw ^Rsls s(S, ^lifefs^si «flfn «^s ^s^ts R^- 
stf%'s ssR sRs'* C5^ ’scis I RstPfs ssjRvb <ii^{s cst¥ »ssi5 

sins stssi fts cs. csts cs\Rsf IwsifS csflif sHim^ ^intuR® 
feststcsf fsw S|^^ CSCSf awr VI C«lRcS I ^in 

feststsfis vstsis svs ss, Ri sit«f Res v Rg!l5--^S§S^s sitstf 



V* 


«rti!« wwm t '-"f 


^ C«1T^ •ifilftcw 

45^18 ^tc^r 

fffiratw (He^) I C^^fSFI 

() c^* ai^ 4^18 

«fitf ^1 

w c«rtk5r *rf?i^f®'® vi, f^^t3nitc»!« 

^t«fj >rhst8 c^ftfesr's f^feSc^rs §*ifiif^- 
cf?[ C^* «tii flfti>rfapr«i Tjtft 

^t»i ^t9i?i, 

srtsil flfiii l^’f^ ijn I 

(Penetrating power) 
%31W ^tt??l I 

»[\«i| ij I <fl<rtc=r X ^csf c’f c^t^r 

nwK, w 'esR 

Z »l^<fJl (Atomic 

number) ^1 C«tt^ '« 

*1*1181 

. *r*rti^ *r*i»iw^ 

^^fiFTrt»i?r c«rt85f'« 

w t^^fanitwn *i:«fT «r^*ii59 «icw 

^*i ^1 ^*f?t c^ c^t*r 

*ni*it*iS ^>11 ^totc8t*r (Isotope) I 
it*!tif*(^ ^t»i^5cs?3 (^«fi 

*[^17tW «ni9« 

ni>i c<2fr8!f «irw 
▼w ^t^c*rtc8tn'efii'« 

^ CBVFIvv (Radioactive) ^91 vftvt? 

wi c<it^sT « 


«rtlc*ltl8tnfcn (Stable isotope) nU I 

c^cf I c^ 

c>iVPi^ nvtc<9 <8trt#Ri '9 
isjwea a VC*! ^t^r*!tc8tn 
ntw; cqjfsi-'etflt ^IcstcsfsrcsF (H*) 
«tat (N‘") vtiJi'sw 

nt«?i c^sffsFK «Ttli’rtc8tn *rt'«^i 

*itir *rc3w 

Vtill 

(Bombardment) ^<ir^ *1^18*1 ^CSR 
*TWr*rj»flf^ ^Pr^t«fii5 ?ff^cvcn? 

'^«1 (Accelerate) ?FCV I 

as 1 . sa 1 

S +N--».P +H 

IS 0 IS 1 

*R»! 

^p[WU ( 9111^ ) C^C*f 4^18 C«ft^sT 

^'eslx^ c^??f3Fir 

cw<ftc*ii tail I 

c^arfel ?*l¥?lt*r 

*[«R <a^f8 «fiir!r ’Tfv, ^«rsf 

p*® *a5^5{ (S®2)-ii 


*f«*lt*( ^1 «lt8c»lt58l*f 
<^ ^tc<*tc*if f^8i 

?ftr c^jf c^ 

*f*rt< cH^f vtij 

fs|<^ Wifi'S <81*1? C^t*l C’ft*! 

c^s?fapi CT^f»i^ *nrK >fi«rUir 

♦fftsitri (w C<ilC^ fiv *ffif5i®) 
"tfvi 

•ftCT I C8«rfapr 

■rfv 4ti ►«•,••• ewte^ wf I 





« wlH (cw!t cwnt) 

^ nf^5m»p^ 

(Ionisation) '^’^tC^ 

fn?? 

^c*f I ^ *tf^»r"»tf sftr 

’T»rf^ W <flf^tT c^c^ ntst’i'Q 

*itai c»if^f^T»t3 

«i 5 «rr^l ntw I 


c>r ^ Hf%‘>r^ ^•wi 

>rf5( TOi¥ ^tlap=i 

»i’«5t.<ic*r «if^^ 

¥l¥fl (Germinating layer) *Kl 

'«l5l4C^Ci? C?H« *fW 

;^3[ ¥^¥? I '•ft»J¥l ^«.*rtT¥ 
c¥tJr ^ «(t^t’itcfet*rt¥ 

C<rr5 C«rt^5 C¥ *1^ C¥t¥ ^ *f'**lt4 

«lt*TC^* ^tl¥? f^PTH I 

nt*il ?Pir «»tw 



^$X(-) 


Absorbinq 

medium 


(b’y 


v(rt y 

I 

I 


f51 

«t¥t«l ?(f^ C?^¥9it5 C«¥^1 


¥^¥«f»l ^?¥r¥tt?II 

*ni>rt^? Wt*nj ^t*i¥l ¥f^¥l ?IB 

«(^t¥I¥ ¥l?I C'Sttl*^ ¥ 

ft§f3Fft»T 

fwja¥ ^t*l¥l ^Plf« 

«r5jft¥ *rft*itc*f i ^t»i¥i 

¥fl¥t«Pl lt»l¥irc!rs C5W «rt¥tc^ ’It^ 
’•*1 ^ 

¥^ ^8{4 C ¥l <(^'¥¥ isf^rsi 

«f5lt¥[¥ 

¥^¥1 ¥H*W ^ • 


«r¥tW3 apir «tt«. ^t’TW ^ 

(X-ray) I ¥t¥t^¥ CS^faW 
^1 «tga nftatcT *rt«il ati «aw 
c^^fipr fentata c¥c¥ »ttaiaftr 

^W¥ttt*fJ'WcalB¥ al ^f?vga¥ aftr atw 
a? ¥W ajaars aa i 

astat^ aft atca tta 4¥ «t¥ttaa 
aft« aai ntatan«; artttfa¥ 
c5«Ffiia¥i cac¥ ¥ta ^«a ai aw'® ’TtlciFt- 
Ja ai «n1^fa¥ *ft^wa >rtattaT ¥ta 
fe«.*rtfa ^na i ^l3Ff fwa 








TO ^ C5«flaFfl«l Tti i oi'H? «t^ fsi^f^flti’Tt ^ 

tic^, ^1 <2rr«^'5 

f^f«« ^tfli ^tfli c»T f^S 1 

c<iVi«tw >rc«fi JitIcsFtiJsT ^ «iit^fii^ *tt^w 




Neutron^ 

rebound 


>> 

'A 

Recoil 




f|i5 


^•tftfe'8' wfiw c^ cszj 

f3F?t»i CTO 4^15 ci^t^ cut^ 

c^t^ f^^fanitc»T TO, ®fc»i® I 

w ^ •\tft'C® *11® *ii f^c® 4^15 f^S&KtTO f^ftit®- 



He^ 


+ 



H' 


gamma 

+ RAY 
ENEReV 


fpia 

*itfl*itnf^’F »lf^l^t?l TO ’It^l sf^« I 

nfm «t^i8c^ ftw cfi c^tat® ®t®t 'RtTO 

»m» ftw« PI% »t’l ifw ^ W"'* ’''^* ^ 

•!■«». tflf ft«1 rtw '•fS 



>» J irtlwtctan 


?i. wtu ^^Prl *rfi^''s» 
01' () •rsirtir® I 4f*r 
*fft*ltC*l ^9?I «I^- 
?c»i fv|i»i ifHi ?iftrf*f nfe? ^ I 
^ci f^f^i ifjfft:?? c^affaw 
sftrefii «jai nc^, c^RJi-f^l^wisr 
(Scintillation Counter) 

(Geiger-MQller Counter) ^ 
'« itt*fl iiRnr « 

«ft!n I 

9ft['9f»|5 '« ftB|3C*r? ^ai 

c^wfapr *fsjrtt®fsw i 

cfltc’Hr «ftr-f5f%«»>rt^ mw 'ait*^ c^ 
CSfSfrt *ft5 

*fw ai*ftaiia ’ftatai 

at? ^ta sirar 

C5wfapr«ta c»Msitij sri i ca c^ta 

Tfvf^ aaat*!^ ai ?f^a c^w%a 

•faat*^? «^'3tca ^a-ca^H aacaa arar 

c«^%a^ta fapitn^ «ta ^t^faaf *ffa*if^ I 
aj'sat^ ^tcaa c^af%a^ta 'qra'V 
vflwtca afe ^cf ata, ^ta| feaa 

^^rratcaa at^»iT af*it^r*a fa'oa ?Frai 
<<1^ ^*ia ata^ c^«ffaFa featatcaa 
aflaa^t*! ai (Half life) i 
aaWbsta «i| ^twa ^^'K-*rh5t»i ^ta'sai 
caai ata i caaa—cafwatcaa capita m ac^f 
>waia, c^af%a ^Na-xia (C»<) *rca' 
«>•• aia, $tl{5atcaa ia‘>aaa, c^apfaFa 
catf^atcaa (Na2<)->8-b' a^, c^arfea 
>8 faa, c^srUsa arftatfecaa 
(r8‘>-ir ffa >sn^ arrlcaft^ftna 
(I»»«)atiaaftaa^ i 

. c«arl»a Tt^tcax 'af fair? 


caaacatc^fa feirf^ 

^f^ai ?ia« aitatfl c^aafa ifta- 
^1, ntaa, afaar^ aa, ataata^ aarw af 
^«ta5 aftfaftai-a^iat’T «a^ fant^wtav 
atatafa^ «rfwi aati al^f ftaal wtai 
a«a acacii ai atintatai. 

caaa caFta c^ta va '»ta 
«rati *rt«ai c«n:^, ^atata csaPr TOaaifa 
iqtaara'e ^larii caia^r ftataf 

a^spta ^aata »iia\ aiaaata att« ca c^a 
•raatia caia «r^PHa ^ ’■tta 

catata ataata arat^ ac^ ifla^ *rfaatw 
f¥ «tca c?a cai^'51 M'l aa» ^ irtaata 
aftar Rcia *raat^a §*ra c'WffiFa 

^t^catj^tcaa aalB *rfaf 5 f^w cataa 
uTc^ ca'sai 5 a, aft's “Ni^a acaj aaa 
ca fira atia, ^aat 'ai alaaaa an aat 
•I'pta I <iiaia fecwr# «ttaftifa wiw 

'art^catdtnlSa ac'ftaav «aa^ 

'5ftac¥ afnata'a arata^ afv 

atai afta«^ I afa ^aal5 ^a fa, 
'stfta '5ta afea'si aif^ aatia aiail 
^:cafa'5 fta atca, 'atata afa 'si al^fta^ 
fa ^tfta fta ata 'sta afapa'si a^rs 

afft^i cacfa nta* "si a^a^a fta ^irs 
•ffta I «itata 'sftatf ftsifa's aftra Hlv 
afa ’Pta fa, 'stfta fat's! ai atataa atf 'sfa 
§nfart^ «•tftata aatl afta ai 1 

ca c^ta ft'srft’f *raatlca *ria catfa 
acaj satsa vta, «rata aiafaafW 'e ata 
afaaf^'s atafta afttcaft^ftaa ita 
atai aaat*liv <3^ 4ftaa: cat acat 
at'stat's 'fta ^a^ «3iJ^ a«*atat» c'sarfiFaasi- 
fv aaaw cafwftaa ¥Ci ai, 

'ft ftai «rffa's ataai 1 



1*8 


WtW « f^ wl n [ ’BUI 

c^ ’f^»i c^?urt< uN?i («) >i"%v INtffl¥ 

U^, c^'wPi ’it«f'hi‘ri5: f^^iB ^jtPii® uni u^n 

uftfcun '« itii cnt® ^i(B nwti ’m uti 

‘flflBhri nwKi Uitiuftnif? <ii^}i» cn? uit%® 

c®ti ut^cntc^n ®ti ciVfnf («) sn *![un|v (s ^nii «» uti'i 
•fitjUr nf?[^ (ciisf ) ci? ujtfn®®^ =11 

irrtlBiti 11 H*’, w 1 

ufucum o” 11 ®tti ujttiwi uitPi® 



«5J^ ft® 

Clift'S nt^tcir U^ici® Jijtr®?i uiii '6 fn^i 1 


0‘®) ’Pil c^nfsR 

Utni ntitcij ntn ift Cl, ufttwi 
nftitci icfe 

(^cim itii u^cn ift 
u cicn ut¥tci u»il 11 , 

m, 


ciftcstftic’f ut^wti^tn s®*-®! ntitii)' 
ftftj® ^11 -tilw ]i[fiw ciit cnci Cl, 
®tcii® uni lilB nniiu 

ujtfttii urtfn® fnf^»i 'e ft*fettcii ci 
c¥tilB nicn^ ^fi n I u^iB 
®®15 u®it^U¥ uitftni ujtfti® 

(Essential amino acid), Ul Cl Itlti 



] ciwfiRr 

cf 

®i «r^tf^ I 

tfwr w iftcfff®^ «ftl, 

ipwr Thu Ttf^ TtT ®tT 
»f*!WT ^^an® TJht'aa twj tct 
^tcT I cT^ Ttrw n^fTwtr ^tjat®tlc®a 

w caf^wMcatfsT (r®^) c<rr® f?ca 

®ta ^8, sb-, (<131^ :»«> T^t 

•fa TT Tt^aca® jtjtc'aa sreai 
acT, ®ta c»fT catT v^ Tit® Tt®tftT, 
TlwaT^T (Hypothyroidism), Ifjtc^a 
(Nontoxic goiter) fr^al faaf®! flfal^»l 
(Toxic goiter)—®1 frfa Tai 
atai <fl»ra fas^fa® tIti af^®f»!a 
•ffiaM M® Ta ’ftt’fta-^^ita Tt^^tcaa 
Tt^tcai I 

«rfata ^arn <aTTt®i ^t^cTti^tcna 
Tt^tcar c-fiat®» catT «ff®naTi^ Tafttr 
T-ata Tw na •fa TcaTata f®T 



•ffirf^ !'•* cn® aft^ai«»a 
Tt®t(T® ’Tari ^tata f¥ca ®rfiTi 
c®arfiFa ^atcatf^ a i ^aw® a twt 
CTCT ^®jfa® cThwftr ^ ate 
CW 8 f^a «ai-af^ (Deep x-ray) Ttai 
caaa aa c®afa f^i ar® Tti® ® 

T^w®j aita® aw I 

ca TTT oratara c®wfipr nfaw®! 
Tfi»® Tw atrr. caaa P*® atc¥ <rt^ca® 
jfift'sa acaj faraaiP*® ate® Ttt^aacaj, 
®'rc»ra aw 'raft® c®®fiFa aftraTTC®! 
vciJt'arf® <a®al srai ^a 

®tatcaa aiar ca\*rj-»iataa <fc»!*rav caffe 
caca ®tc® cTTt^ci ®ca® a^ cac® 
®ca® faaaf® ca*ca caw f?w a^atr 
c®®fea afta ca Tta ®ta ^ acft 
®tc® fawa «fata (caaa ®cfet^t®taai 
®caa) ^ca faca ^aH® cac® ®ti 
aataa ^tcataffeT nheai ata f «iafe ata 
caf^nl-^cfet'Sft® (Radio-autographX I 





^twi 

C¥t^ ’Ft5*l 511 I 

<»ltf 5rt I 5if^ ^^*11 
l^5T^»i ’r^i»i?i ^T'stc^fl *ic«a '^z^ 
•fc^, c»r c’TC5j'e ^ij^n 3fT=?i:»i?i stcn *tc^ 

1 ?jHtfl I 

^<j|j «rt^5i 

^tr»itc¥ *iR 

I 

‘H^lS 

*rw ^i]fi ^u '« ^ 

C5'®J( '« 'BfC5^5r ’i^rtflf 'sri’faFi 

or^ « ^z^ «tn '8itap*iwa «itiTi 
I c^i 5ic»i 

5i5»(j *11^15 «r3i5iT 

I c’fcai r^atsf^itsf 

^wH^' 5' <tfiic^i“r catena ^ta*in55*? c^ w**r 
>i«i»tfn^ '6 \z^ ntta, cn^^nitB 

^tena aftsii atn 'Itai n'®# «r^ata 
n^ni -f^lac^ ^c?f? ii^ ^s^ta 

PiciH f^cac^n i ar*at^ iaiaain 
a®^l n^a a^atn ^at^ ^tai:^caa ^z^ 
catn-«rf«ftcaa «wa « ^ai i 

C^taf's fwf%«.»n 

catn asic« ntataa^tca fv 
catartcai f^z^, n] aftai 4wtafn l aFsy^f^ 
catnt ai ff* ^tataaa am caa. 


catn a^n aa i “(tat^af ai ataPpF 
ca cata «fata apa anta acn 

ftf^a afiai « ^ 3 «ta aafl ai caaai 
aaat ai caaai f%i cala 
catena ¥ai ^tai ata ai i cn wear 

na\a '6 aeaa aim, caaata ataaea^ 
ntataawtea catn am aa i 

aam «cKia aaen atew ai nrpew aa 
«iia^ cata ataca aanta aaen naen ^tenea 
atew wajtafw cnew ntai ata, cn f^ea 
wtateaa n^ai atai «iiata at«^i 
wtewl atr® ^teaa aaen ai n?ew aa, 
cn we^ ca aa fafa-ajaai wtea cawfn 
■srfaseataaafia (Preventive) «qa^ aaen 
n^en ^ttaea ^ata ntata ca aa ^nta 
wanaa aai aa, cawfn «tfwataaf!a i 
^15 «rata cw^ew catena ^tf^faata n'me# 
wlat^e? nfaa«ai cf'eai wtea i 

catn-^«vntaa ataana?^ wnntaa aaata 
^ewcw nan fafa-ajam « §nia wanaa 
aaata ajtntaeat fsPa^^m ani aa i waa- 
cateaa aew, aja^i wanaa aai 'bic< «r5piw 
Ta^’at^ cnca ^i«.na f5fa«>n1 nafiSa w«f 
catn-^rfwata i w^ewa a'st^atca catnwaa 
atan ^inntaeia wear aja^ aai 
ftfa^^m fantea nnji faa aaa fa^i 
faiaw entan aaewa i catenta^nfwa atan 
wnntfaw aeni, catn na naea n*<j[5%en 
wnntfaw aa ai i aaeaen nat aai cnea 
ca. catena ataa aa^a acn« eatc^ta 



j ^t¥c^cfi trNrti 


«^St^ ’Ttfl 

’Ty*! ?fsi c^i «rr«r^^ c*f^ 

’TtT ortc’f^ 

^ ftff «>JT1 ?t»!1 fjs I 5jt?^, fipg 
^ ?tsj«F fatftTJfS ^^C*T W 

?itw ft«tap*itir 9I1FT 

^tii ’T^w?!’F^^r, f^c^rtr^rw 
^1 *rfl?ta 5«ii, %<rtc^?i 

'9 «iftC^, C^ll «Ffll 

»ft«f9’3l ^1 »IJl^l ^1 ftsf*!'® 

^?ii « 

’R'Sl «lt*r) I jf^q ^ZWH 

5lJt*rtacqt 

«ii:< ftr^^^qtsT 5ic«fT nfiinf^'® 

^?ri Vi I 

c^ ^f^*ft=r 

5tq-5qq « -«ff^ ^t?I 

q^lfl <?rt^1 '6 ^Tq^q i^'QIII 

I *fa^?ii:?F ^1^5 ^1 

q?i1 ^tq9 cq(B ^qq's 
% snr 5??^ cqis ^tf^q'flq, qf^q 
^^Thr '«rhi5T f^atqsitJr i qqsf cq'stw 
« cqqrtsr pqtc’Tfli q?i -ijir, cq^ 

nflW® '« '« 

wsps 

qr® qtc? I qqq f®i®5qi ^r® 
y^itf?, qqi—«rt^®-f®?t® 

'9 fq®fir5 q®®t® fq:®''q c<r9®i 
*ftq^ q^®in fqqsfl (Daily 

conduct) qtw I ^tWW 


jB f®®CTi® ^riq ¥®i c®:« *rtpr I cq>R, 
«ft«:¥tcq qq^itff ^Jfr, qtsn, 

’»q'*r qr® ^rfir, gcq® 4fqt®q, q[®i 

qqtfqf^B q®c® ^®tq ^?t® (^rt® 
^ ?rq^ *rc®® iftnt® 9r^'T)®), 

«Tt®t:®® q>?c® q®t®>r« ^qc®-(q >« 

«rr?t^ ^9 nt^"^® >si?q I Tmm '9 ®jt®t®, 

qfiqi’s-qf®*®® qfaqr? qf®®t^, fwtPrw 
(cq®q ^®j®r 3Ft« ?c® qt q^tq ) qffl®t®, 
^qtq*(:® ®tcar ®t«®i '9 ^cfr?C'® 

q^l *5|^d q®it®jtq I 
q*q# 'q®iq qdf®'stc® q®®tfl 
f^C'r‘'q qftcf q^^r^fq fqfi^ fq®cq « 
«iti5:5FKq c®\!i-q^q< fjffiq ®f®i qrtcfi 
c^V^T-q^q^if® q® qfcq® f®f®8 q^pq^® i 

’TJtst®, ®trai «ftq®i, qqar® 'e 

-q'^r^ ?pt^ ?p®1 

c®®q ®qqt^ qtapqi vsrq 

^®, c^Ftq qjf®? ®qtf«ftv 
^Jt®tq, ft-q^qf q'^f® q®cq fqsii 
^® I qqqfqcq® art? 'fl^®iq f®f®-fsjr®® 
’®^^® q?t®^, ®^®tq qf®fqf«t^ cq qqi 
fsvi fz^ cqqtq ^t^^'^Ti® f5^«.q5Fqtq® 
?®qf^^t® qRt^ v^ V I qqftf 
qq®!® ®®q®'t®=f (Emetic) ®tcq 

<iHF®t® tasq (Purgative) q%®®f 
q®® qai I 

®tq q^®l q^^u ^t® ®tqi ^t®^ 
®t®fq^ f®qta qtc® ®11 q"q® 

« ftqqqttq qqf®^ ^^9®! 

q«qc? wi^i^ f®qt(f ft®® ^«®1 

ftftq I qqt’Ft ®'9®1 I 

cqf^ c®®® ®j®5t® ¥t®®, cqt 
qqt® ®j®^t® I qfq q^® ®®i, ®t® 

q®^ ®ft®, ®t¥T '6 ftw® ?®®, qc®® qt®rf C® 



¥tw ftw 
¥51—U|^«fi! Cati >Pff5t51 
¥t5t5 ^¥115 ¥f¥5tfi[¥ fC¥ 

¥t5tW ¥t¥ ¥t«1 f¥ *l¥ <5^ 

>1^51 nw«i ¥5i»i *[t?w ¥<r5re 'g:^ 

C¥tlf ¥W 5(11 ¥f¥ JT^C¥Cn ¥liB 

’!TW5 ‘f?5f5<l’ c^¥ ¥51 f.m I 

¥¥•! ¥’rt5t5 nt*l5r 5T53T, 

¥t\. ¥tt5t’rj. 5-r, C’lV55 « ^ qt® 
¥1531 I 

5U>I 5tPT ¥t55t'e5l ¥ nf5r5:-(5 *tf5- 
5^ 5W «rf¥¥f9r51 51^ 

«r¥t5 -(5*^5 « 5C3f5 ®*f5 C5 C¥ 

¥<f1^53Jt f¥5 f¥5 51^ *ft»|5^5 

I C?5¥ ( ¥«Jr?t5*lt 
C*ft5, srrw—>« ¥t?!5t5^) ¥ 5fl 
(ait5‘l-¥tar, c»n^5 ) ¥tc»i 

to¥8tl5 C5^5¥ f?5C3I 5t\ 

¥¥T5¥S ( 5f5¥ ) ^5 J <5t1?I 

( ^¥ji-¥t5t?, >« (?(—>« ) ¥ n5^ 

( •rtf^3r-¥tf¥¥, C>TC^5—>« !ll¥55 ) 

¥rt»l ¥¥t5¥: ^5 

(5t5-¥tl3r, >« ¥t?5t5t—>« 5t#) ¥ 53r¥ 

( it 5t^—it C5 ) ¥tW ¥¥ 

¥¥t5¥: 4^*1¥ t[5 I ’I¥»I ¥5^¥ 
nft5^55»R¥ »Vt5¥¥ f55t^ ¥15 n^Itf^ 
¥ 5t»l-5»IC3(5 5T55n ¥trf I «1¥ 
nf C^C¥ ¥¥ ¥5C¥ ¥t*Jt¥5 5^515 »R5 

¥f»Tf¥i irf¥¥tn ¥55 cn5 ¥¥ 

¥n55^¥^5 W ««¥ ’lf5l¥tt»l 

?tl5 5*^ <5.^ ¥5 f3(f?rl f5f5 ¥Jt¥T ¥5^ 
*155^ ¥ii t3(f?l ftfir ¥t5‘r 

¥¥J¥ ¥Ttlf ¥ ¥5¥J¥ nt»isr ¥5C*l 
C5tW5 ¥t5«l 5^ *ftWI ¥¥45 ¥^¥1 
¥I¥ni 5#^ ¥ ¥ai¥J¥ ftftf nt*l5*l5 55 I 


¥¥•! f5f5-5T55l ¥tV^ 

(Seasonal conduct) 5tt5 I 4f| ^ 

¥t5:5t f¥1 5t5 C5, 

5¥ ¥15^551 f5f¥^5¥’f5 ’r^f5¥ 5lt*r¥ ¥ 
n^5¥tC5 f^P5l ¥C5 4ff¥ ¥ *tf5C5C"t5 
%¥ nfif5¥t5nr w ai'f5¥ >rt55¥ 
5¥1 ¥C5 ¥t5t5-f55t5, 5t5-5«l5, ¥t5t5- 
5J55tt5 *ft5^5 f555-^5t5 fiX¥5 I 
55, 5¥«. 5t^¥, C55, ¥f5, 5¥n ¥ ¥¥ 
5t5¥ 5«-5t^C¥ C5r55 ¥5-¥f¥ 4f^ 

f55¥^ 5^C5 I ¥l *^55 ¥51 4¥t¥¥tC5 
C555 «fC5t¥5, Cmfk 5tt¥ 

5C5tn![¥' ¥t¥tf5¥ ¥55t5 C5C¥ C5C55 
¥5¥¥1 ¥ 5W5 ¥t5*f¥¥5 5C¥ 5tC5, C5f5:¥ 
5¥5 5t5t¥ ¥^5J I 4t 5¥5 §C¥C« 5?t5Ts[ 
nf55<t5 fentf ^5ll5 C5 55 ftf5-5J55l 
f5f^, ¥l 5t55 ¥5C5 55 ¥ 5^5¥l 5f5i 
ntf 45^ fl^r^5 ¥t55 5C^I 55tRr 5tlf' 
5^55 Cnt5«l ¥ 5f55fr5 ( ¥5155 ) 5J55tt¥ 
5t5t55¥tC5 ‘55t55’ 55l 5t5 5tC¥ I 55t5C55 
¥C5 0115 5tf«¥ 555tarl 5¥t5 5tC¥ 45^ 
C5t»r ¥t^5tl5 ¥t5¥l 5|15*f5t5¥ 551 

¥t5t^ C5C55 5t55J ¥ ¥tf¥ 5f5J-r5 

5f5¥ 5t5 C5t:¥5 ¥t555)5 ¥ ar¥t¥t¥5 
50r ¥^ 515 1 ^¥¥5 ^«r5C5t’rj, 5^15 
^5¥5 555» ¥5<,¥tC5 f5f5, C55:¥ ^Ti, %« 
M*:(5, 55C¥ 5^ 45^ 4^5 ^^¥^55 

5?l¥5^ 55t55(5l ¥SJ5f5¥’^ 
5tC5¥ nf5f&¥ ) f55f5¥ C555 ¥5^5 ¥51- 
5Jtf55 ¥t¥55 5i:fe 511 ¥t5t?1 C«rt55 

nl?, 55 ¥ ¥tf¥ 5t¥ 555 5t5¥ I 

4rf¥¥t5Hfr¥ 5mi 

551(5 5«-5tl5 ¥5-¥f¥¥f5¥ C5tOf 
¥f¥4¥ 55tf5 5tl{5 55C5 55l5f5 C5^ C5^ 


«rtiv«(^t¥ 



% 

’Tl^ cvt»mt«R i\f% 'e *rtif^ twrfh ^i ¥ftw citc’fi «rf«¥ti ¥11 
¥^ 1 ?^ ^firf5r¥ ¥trf t ¥lCltr?r ¥t¥t¥ IWI tf1t¥J¥l5 Cltcn ¥t¥t¥ Clt^lt 


IWII 11 ft’f, lfl*l, 

¥ n"ir¥i i¥s*iti =wti iji^ fici ic^ 

*(i*r i>ii 45Fi5 ¥¥I 

¥t?[^¥>tc»i 

»rj¥ ¥tl »I¥%J I ¥int%5 *fr¥ 

¥I CIK ¥lt« 

ltn-lt*»r, ^t»r-¥t^, («¥*1 Catti- 
ledge ) « ^l%fl 

¥H) c^riwi fift 41^ 5p¥ 

ClN ¥tl*f ICl ItWI 

Clttll ¥?¥ ci?tfe Clt^ *lt5, CNl^—C*l\?rt»l1, 
tCiS ftfei »rc*i^ fsfitf ^z»\ i 
fkittn •ffflt«rf¥C¥ cfltn ¥t^- 
C<ftl fsOp^.’Ttl «fll '9 ^ ¥11 I iflNfCl 
rttn pT'ff® ¥C9T ¥tl1 ltd, catcll ¥111 u 
citi, hw f¥ «r®ti:i 

Clftll f¥^11 ¥1C¥ 

111 I ¥t¥t¥l CStn filtlf- 

ciNJ, 11 ¥t& fiitiititnj ¥iii 

¥»ltlT H ¥tci’l flltllJltnj 11, 411 
¥lrs ¥11^ ¥¥ll llcil ClCll¥* caf%a 
Cinil f5^«»ll ¥tClV <511*1 ¥11 II 11 H 
lt»f¥ ¥tl¥ C¥l*lltil itlT H lll^«I¥tl 
i^iti it-r ¥tiiti ¥11 in itc¥ i 
citnitnil it^, ¥ ¥t¥i fi¥tni 
¥C»I life, 4¥¥1 ml icm I* ¥W 
¥rm iwi fiit¥iti itir n I i¥¥*i 
*l^¥ 11^1 f¥n 11 ¥tci, ^¥¥*1 *K« 
citi^i 11 ¥ »riii^¥ti iciT feniti, it¥ 

« 'wfl ¥ ^1l’ n^¥tl 
iTBxi itc»n » >rMjti¥ 'ciitiftintii 

»rti# ¥ti 3 :<ni iti*n’ ^fi^liti c»iic¥i 
¥ 1^1 fin? ¥ti»itwi arlij i 


•l¥ll^l ¥f¥ ¥1¥ ¥ »ri«I¥fJl ¥tici1? 
Pif^¥ ¥tni <1^ w w ¥*ntfi¥ 
ii:i^ i;¥C¥ ¥ci. f^ntcii >ii¥i ^tjiiti 
f¥ll ¥tlltl ^ftl I 4^ ncl 5tfii¥ 
f6f¥«.»ftl ^fl-lJl¥tC¥ ’Itltl*!®: ’I^Cltll 
11 CltCll ¥*ritll in 111 in (Use 
of emetic), ficm (Purging), ftnl- 
flClll (Errhine) ¥tim ¥ ¥?ltll 
lf¥ (Enema) ltl¥ §*ftCl l^mlll 

¥t^ ¥11 in ltC¥ 41^ 4¥C¥ ^ntl^Pl 

•i^f^ itn •fftf5¥ I >T^r-rtii^ »rtiti*r¥i 
f5f¥«.>Tll «rNfl¥ lt*T 41^ ¥C1¥ C¥Cilt 
4^ fentn ¥tntnF»it¥ in itc¥i 
11 c¥t«3 >r^i:"rtii ^tntn’it^ 

1111 1 Cl ¥C¥ |9t¥ n^tn citini 
¥111 ¥ Cltn 15^1 flltC-n ¥C¥ 4f-(ll- 

:jfl¥ Cl feltl ¥1111 ¥11 n, ¥tC¥ 1^111 
(Palliative) m 111 4|¥n 

^ifii *i^fni^ ^nrs> f¥¥ itn;, f^¥, 
¥C¥1 f^f¥ fl ¥11 ¥ ¥ftfl ¥tu 

<jsi,:2lf^1 ¥11 I 

1 ¥ 1 C ¥1 flf¥nl IVl n ¥lf»l¥ 

¥tCf, C¥¥^l Cl\f«l¥ ¥tlltl*ltl 
¥t?i:^n fifi¥ cm iti i 

«i¥ti fBf¥«>>fn nt¥ii in; in— 
lini^ fifVm 41^ ¥>r<¥it f5f¥«.»ni 
finfl® f5f¥nti inr ¥Jtc»it*i7tPt 

1C¥1 41^ ¥¥<¥^1 f5f¥^’rtl IW Cltfl«- 
*fjtf¥ ic¥i l>ftii *rt¥ii 111 I 5n¥i¥f9 
lic*fl f5f¥^’rfl¥ ^tl f^l¥tn ^-f¥l|l 
¥11 111 fini^ff 



(i)^ CTtC’Tw «r«N ’pt'wl 


(6t»i59iJr) 

C5ll IJ ; i\) C^sifiT ‘^Jtf^ 

>ic^, =?jtR^ «tcn9 

«t®tc«ra ) «t^ ’TJlfil® 

«rc6li («) 

cfltcn?! c^ (^t^ii) 

«<jtfv 

^c?r csfei ^5 i 

c’ftsi c^tJf cwzii «r«t5? 'Bi<f«. 

^jtf^ ^«*n5r 

c^cai '»rt^t5 ^t«*r c»ifc^'« 
c^c® *rix?r « «rtnfl ^liSc? 

'^tt«Fi «ritcMt's' c’pcai c=f^»!*itaf «tn 5?i 
^sin’ll c-rc^t'gs cflfcai 

cf5 ’ll atcnii ^t?i*l « cfltn 
VI I 

*rff ^1 C*rt^ (Burn) *ftlCJ, 

^c’l cnt®i «tc»n ^t?i*i «fftn{B firstnir 
^zi ’ifiii? fnw ciitcn? ’f?i 

BC»l I «t?fl5 '»l'lf»I’Jl 

i^f c^, c?t^'«'fC’F? 'Site's ^ca, s5ta 
c’T c^cai c^^^iJirar c^itcn? «rftnl5iaf 

’?l*rr^»!i nw 5i!fi €rfr*r« 
nfiCTr f5f5F<>>ft'Q 

«c® 'ai<f^ '« ajtft 

f«sil5 ^?c® I 

(>) ‘c?i5 ^^s, «tcn® ^i 

ft®w® »r*i •fA ’fJiff® 'SI 

c*ii ^fi {i) 


^tarci ?? 4t5il v 

(«) ajtPr ?(’ >11^, c^'« ^tfif 

?5 ^s^ta c^h aiat^ vt i 

f5f^«.^-5it*n:5»^ »rt?5^4?r 
cafr ^at*icaa faf^^^ita aiain, 

a»it^ at!?«ii I caN taat^ni atc^ 
«rtai^ ^tai cac® ntca, cafaca?^ a^a c®^i 
^ai af^aj i ca f®aaF 
(f5f^«.a^), c®aaF ('^aa X afasta^ 

('uaiat^taaf) ^a^ cat^ afa aaca f*ira- 
faca *ra~acaa acap ^st^afca aacatfa®! 
’Fca. ^aa$ catn faataa ac« atca i 
f&raF«*ata stajS ata ai '^a'c® at?' 
pjla at?:a afafs® « faf^Ssata faf%- 
atc«a 5ta{B ^«facaai «rc®T^j5 at? 
ai «rcTa aa staiS ^ta a®a ail 
ca«^ ‘D^aia: 

caiaaf —'^ta ®taj8 'Oi «Ta« 
atafi ; caaa—(i) ^it^calratcar 
awl « aataa af® wta; (a) ^aaF 
fsffaawa fpff«.ai avj a^ai '« a^ca^ 
cat^a f&npa^ai ca:a aaafa®! «f^a ^ai; 
(«)f5f^aata atc®-¥aca ast^r ¥ca4®j’^ 

'e aa*®) .'a^a aai aa^ (a) 
atar-aP(®®i ai 'ufs®! « ^ta'f ®firaata 
aca a’Fcaa arait®tafa a«ati ®tal5 
lafair it?t« ^ta ^t^aata, ^ataf^*, 
ataataf^, ^ap if®n^, ^aa®i ‘aa^ 
sp®®i at^ '’ataaiaf i 

c®aar ('^aa)—ai fag ^rcatta catn 
®a ^ta ata (‘c®a^ cata«aa apa®^!® 
c®aafa*) ^tw^c®aaraat aai c®a:apf 





stalB fH ; W—(i) ^f^fl 

^TCrNfJT *tt«?1 5t^ (11^^ 

n^<*it«iit« mw ^ •ffiirtw »!«j 

5t^ j (^) «t’f-«r^5Ftc?n cTfnrsi j 

(») (m wsTitrsi 

c»T^!rc^»n. ^tstaf^j 

clin?, fsf^c^ ) 

^wj i^'em 5tl tii5i^ 

(8) «f»f^ ^1 orc*r 

'« ^<5 

^'S^l 5t^ I 

•fUstfl’F—5t?il5 '®*rRftfe 
*fr^ '8(t^>9^ I (i) 

«ri5y ®t5T, 

5*1 C*T5tf^ (Drinks etc.) | 

c“ft!fh:'5 

(^) <2r5Ftt^ JiR? 

^'sifi ^tv—%-i^ fhv^^ 

wt^r «ift^1 Pfi? ; («) 

*jrt^i 5t^ (8) n^ai^si, 

'« *rffl?jif-nfii55?n!si 'e qjfs'si 

I ^t^t^i, 

«rt« *11^, '8rti'« <;^Ni'5i 

; CW—^tf-^^tf c?t«f, '« 

^itFfqi-^j^^ti j at’ft^ «ff^ 

'« »i^1c«sr <(t^i I 

cflt^—c?t?i5 4^ 5l3f5 '9^ atn 

sFfli ^1 

(>) ^ 5tt, (^) f5rnf''"r- 

«rtciH « 

^!Pnrt ’fW 5»11; («) ^ JTfPT 

(8) orff '« ^ 

csfar, nfirstiv « «t^— 
qn nm c^ «wN «wt*( 


wiqr ^«iii ^811 fwi, C3q'«fii 

flf%«.»ftf ’T¥»I'8l •tN *ttw I 
«i^ 5tslB •rtora »iwT t^ir-wvf:^ 
(^t*f^li) « ^w •It? ?! 

«iwj ?c? *tft5t>i!n ?«•rfi?? 

fw? (c^?8r «rntin c?tw 

P ?«? ) ?i 

«i'Sfn‘fji 'ar-arfl? cn\?p 

?tf?? «*i? c?i?f=r 

^tii ^tR*i^f«r« ^^11 ?dt9 f^^- 
'^^»\t!r f6f?^*TC?« 

?winpi >i«u c?r? ?p?I59 

?*i(l fecei? c?:^ •ttt31 

3pir-^?ii ?5? f?cf 

^N8f?c*r Bfc^ c^\ I 

C?t^ C?C? ^Ci?3 «rf«nt»IW« «fC3l 
'»!< 5(tc=i ?i I 4*1? f?, 
jft "•(H? fS’it'S ???? ?1 ^1 '8l*(W? *(l?? 
«ff^ ?11 c»lt^t?“^tfa8it? 

?c?i c?t?i*f •fH 
(«i«ti) ?«:? ?i ’qi •it*fftc<« 

?li "tt«, w '« 

?9!P r 

^tc? “itft^ «iar®*r c«?8f i 
c?tn c?t*iT'®i ?i 

f?P5J 1 ?r5, 4f^f fir 

(Efficacy) ?| C*ftC^1^ (Potency) ?»«:« 
?i p, c?t»fx«i ?i qR®l "fc? ?eq®: 

c?Wc?i PI ?tfr® *111® I 
cit»r-«ff«¥tp® CTr*fT^ ?i ^*i®i f^stw® 
c^ §t%85f, fift^sf ?i ?^sr c? >T?»i 3r?T 
c^w^cn ^fi p» '®tm w, fn, 





^f'oN 

^<n ^tv^cT ^tci I 

ir>r~fl’TC*ifircw (f^^t?f) »it^tc^j 
’^c? c^i 

1J>T I in li tfr^ti—n^^i (Sweet), «rK 
(Acid), ni^ (Salt), f%<9 (Bitter), 
(Pungent) '« i^iti (Astringent) 1 
•ffrti ^:-sr in nntapti 

^cW?« inii'V; nil—^iti in 
in, in ^cnn^i in ^f«i?«i 
nnnnV i *<1^ wm n^i nnlcw nnnn% 
Msn^ ^nti in nnlwi ^n nn^ti^pi 
^fnn in, n«ii, « nni nti^ntn 
^n|'s ^^ti ntn 
nnti, f^'8*« n^i nH i 

trt—^ «rnttii '9*rn^ntn; nil— 
w, nif, ftn, f%if, w, ntir (nn), n5. 
f^i, Til '« fi"in—nniS 4«fni 
fnns^® ^\, ^n*. ii, ;yi, 

ni, in 'a fnf^n—4^ ?-rl5 lancai 
cnt^» ^iSi 5tiji 'sci 
(Physical properties) nHil iti I 

n*lf—armji cn n«tcii ntil c^tn 
>mi If. iinr cn^ nwcin i 

liiti hptkil cm m f^i 
cntn nm nil ^ (^tn) m 
OTi (^^n^ti) itiii ilc^i §«n ncn 
fnntni cn«fc» nt<i-4iti—^ nl^'a 
iln I ^ i^^ n^ni 3rij ^iftiisi, 
n|i '6 itii n^ti, i^tf^ 

'e iti' «f-tfn^ ici, fm fn^ if% mi 

nftntcmnntiimi nt®n^<artmicvi 

^^5 ncfe <ii^ nnnfi mi «fni«l ^in 
¥nr I 

fnnti—ntitmi f«rci nftntcfi ni 


nfti’^pii mn csn^ cn nUnf^ nt« mn, 

nni ii ^ti fnnt¥i ntii iini 

c 

n^’nc4 c's^iTinj fifiii iti m cmw 
fnci nfiif^^ wti cn cmaf-i^tn nti, 
fnntinni mi »<cnn ^“ 
ntmtni n^fi ^nn nti (ftntv) 
fici c*r«il nt^tfnv nnn intn ^nii i 
n^i « nni itnn fnnti n^i, m itnn 
fnnti "ni «iin^ nj, « mtn itni 
finti I 

ermn—cmcifi 
niifnfi^ ni "isti m ^ntnlj n'^ntn i 
cmaf cnm nti, ntcni nn. nii. 
« ftnti nnti, cntn-^ff^fttii 
^nfnfej ’jii ni n«i i nt<m m nrMw 
c^itari ni ^ ni^i^ti 

<iin^ nni m cmcafi 

«r«tn I c^icm ^rmnsffn^ citn fnitntii 
n'n^i cntnin ntitcnr nrtnji 

^Ci Citiftcnl nti ni (Empirical) I ^itii*!- 
liin ^i1 nti—n^sjil (Bassia 

latifolia)'« Jitn‘1 (Vitis vinifera)—^^mii^ 

in nin, iH n^^ nti?, fnnti n^i, 
fm «rwti , cnnn n^il citi- 

(Costive) <fln^ iW filii^ 

(Laxative) I 

citnti cn ^it< ntn^ti nimi mi 
m, ntntii^ttn nil nni ntcn nfifs^ i 
m njfvi ^ttii ii?iti ntmfti 
miti fro ^(tnnti f^m 

nnr i nitni intfn iti?i sntstni 

mn armti «it ni mn nn^ cn^nn 
intitni ncn nnf«*i(^ ii» ^nn ^it^ 
arm^ nnri n^itmaik nntniii nr«, »fl^n 
wnti mn m f^m (nm^ nf^ 



fBPPw, trtvri 


ff^), 'strr *r<fi wi ^mn 
*Wi? sjT’^Ti cwvv^ ^tirK 
w, '9*1, f?*rtv '« 

^th?r fewi ^1 

'■Ttirrtvi C^W f^fFfCSil fe*rf?fei3s 

«rt*rf5i^ 

sjtsrf^iin 

5<rT »W*f I ^f<5irt?r siWW^ 

^Nt?r mw '« 

>rNf5r¥ cfft’f «rf«vtw? c^i^fiiv rfRwt? i 
cfc^ ^*1 Hit^tsi *it5^ <rtrv, 

^ c^*r c^trnjn, ^U fapai 

'« ^ c^ csj(f5r c^ «it? 

or? ^ ?5r« fTwi « 

«iftRF I ^Tfsr c^ sior ?w, 

■rtf% ®it^ (fl^’itai ®!^T, *rsr« 

??i 

C^ ^Itn ^C5 f^FSC^^ «fl?3T 

w TO, *ftfv ®itc«? ^ 
®io<Fi? «rf®?;c<r or 'BTif’f? ^ *rti?i 
^rsTt^ ^tFhr-^?ttrra 

-itf% »itr®rr f?t9 ®ic^ c*T\?tThr toI 
or ^?or or ^'Vi 

^ TO '« '«r<ra Jrort^rr®!? 

I TONn TO**! '« 

?o!t c? oFtsfi^r ?? 

^1 I 

TO? ^y rw: « 

tWTO? ?»i^: ?«r: TO? «f^? 


?? T 5 :l ^rtmro c? .ort? ??? ??? 
TOt? fro «r<ftf?^ TO?t?; '?*r?TO 
'®?:««? TO fSrol^ ^ TO^^ti? ?? 
^fiRT *rf^ TO Ft? I ’«r?F 

^ wT? «r«tor «ii^ «r?it? f5nF?r '• 
F?? 3tW? ?r?T ?? ?t?1 ¥10® 

Ft?; »r? '9*1 ?«f: '« ¥?: TO? TOT 
5T?^1 ^tTO TO ?tl¥ »«?^ ?flf f?r?rt^ 
*tf^4r?tTO «f«Hf5^^ TO TO? HtlTO 

(»tt^ srtt¥? «rt?f?¥ c?t*tt???t*r) ?^H? I 
TOt? WT ^? ¥?1 w ??i 

«?t?of? feoFS f?, f^?»r^?ti? f?i:?? 
f?. 'BTtPf C¥, ^ TOt? ??*r—^¥Tt¥t? 
fF?¥? «t?t?^ ?Or ?tr¥ I fTOl¥ 
Fft?! («rt?rt?^ fit?) ?i «rtr?H»ift? 
'®tf5r? TO? ?i?T ^r? ?tt? ??i 

or^ arfJRt? >rt*Rt? »a¥?t? ?? to 
CTO ?t?tf?? *rrm? f^?t?t ¥t?-fit¥tH¥ 
?^-f^t?. •nt's-fe?*, ?t?-TO?t?, 
¥tF«l^?1 '« c?t?HtlS <2tr»? 

?t¥ ?tC¥-C¥t? ?Tt*ftC?l 

?? f?Ff9!¥ TO f?¥t? ett« ?? ?11 fror? 
f¥'®? TO? TO??t?« ^*t*ift? TO?t? 
F5 TO ?? f?f5TO TO ?t?? ¥?r5 
?tt? I C»tITO?^ 9^ C? ?t?^ 
TOPr? cFtr?? TO¥t? w ¥1 ??, ??^ 
c^ TO?I ¥? («rt*Rtr9 TO?TO?) 
¥[??t? §'?l< ?'e?l ?t? «??^ nl?*5< ¥ 
TOProi'5 ?oi? 

??t? n? «’!??? I 







’©nw f^JiW ^tr^^tif ^Cil*7 I 

Ul?|5 'siMt^l 

’(‘fr ^ai i?r8i i sirtfjl ‘a^ 

«rFta 9it« 

’St? 5it*i ^5!?tft ’tills? 5it»i cT'e?1 1? 
f^Cltfe?t^1 (Nicotiana) | Nicotiana 

rustica-t ^^C?tC*t ■ntl’t ^t?t? 

m9 p I n:? 'srt?® '5it?t»)it?=i 

C?*t?t? Nicotiana tobacum-^fl? 

?j?it? «r5f^^ 1? I 'elii’ai uifi(!it? 

ItCSf 4?^ ?tf^?t? N, rustica (il<f^‘'e 
i:? «<tci I 

’stJftw? ^«(*ftsr fi *i'«f, c»r wi 
ore'll ?i Jill’S? 'sitic^? =>?; c?t^"r 
C^ C«i(Cl| 'fli ?’$*ft<lT 5ZS\ ^t»TCl I 
’S^tJT ^‘f*ttir 'aicsrtl? ^fsfl 

c?U’t? It?*! 4?^ ?t«i 

tots’? ^zm I «i«^s fefiin sit?rt*itf^ 

5111?? 4^f?'srtc’r? c^t^i 
it?*i nt«?i ?t? I isf®!?— 
r?lf*T «^fl1 ^Z^'9 ’SfJltCl? ?j?it? 
*it?i ’jPt^ic’5 ito *fC? I 

’P^i?, f¥ snr— 

^’stir^? nci' ?i ft’tci' ci^t? «t?t*t^ 
*tf?>r*<tJt5t’t'5 I ^?t^ sts^t? M. Bauisson 
>ir«5 »rtc»i »r?''^'«t? ?jHtc? ’Thw- 
«riti iwwi to or’ttwst— 

Mpntpcllier ^<r? 


’f’fli, 4Jisr c?tfl? ?c?T «►«» 
^tcsr; fsto 

<ff? C^? «l^’3tc? ’5t*lt«F ♦rt’51 

^??t? ir?i uflm 8# 3fC3Ti cStc^, 

'Srw? f^C’o 4?^ « ®?w? 

IJt^t? I Bauisson C?«rC9|5r, 

>it?t?‘r’5: ?t?i cit^ ?i?it? ^i?, 

’8tJ*r? 3tc?T cJrcfe? iJt»Tt?^ c^'^t cT«ri ?!?, 
'Bit? ntinfei cStc^? ci^tr^r ??1 i?, ^ts? 
c^tcfe? uW?^ ’fto'ras c’T^rtcsi^ i? i 
•r:? '8?t?« Bjc;iTC^ Bauisson-iil? ir’B? 
iw «r5it*i c?<rtin »Tn»i 

HsiltoMl Ochsner De Bakcy 

cw«rt9iH, f^z^9 ?fjt?tti? it?i c^tcn, 
^C?? <2tt?*T¥W^ Pf’ttWC^? ^int^T ?'C?, 
’St? *r^«pt? ’PC’i f???f8t^ 5r?'«t<fv 
«r?t*l 1?1 1? ^itW I '»ltt’^^?t? A. 
H. RofFo '5t?tl C?C?’ sK^C^ 

f?<t>T (Tar) C?? It? C»l^1 41^1 ^ICTtfC*!? 

ntc? »itto c??i figf?? nt? c^to 

^Jt«lt? Cif?1 C’HI I 

sTtt^i? ^tcn ntin, ^^t? 
5f^ f?>rtc?t ’st^t^ ?j?it? ’i?! It’S!, 
’"ft? fig c»iti ’st^ti •rt’si toe? c*(us\ I 
?it?t?i? c^ci f>f»ftc?c^? ?r??rt? 
?t?c’5 ’<rtci ^t? ’if'«Pi? ?j?it? 
^*rtt^ i?!’? ’iftrii *rtt*r pki>? 
c?’t?i ’stit i‘t??4fi sfl cir?, >rNi 

^1 ^t? ?i ’fito stilt? t5 ^ citft 

c?'t?i *ftt?i ^ntt?ttoi 





Of rti f5ic^ cvfsr «nff^«n 

* 

k’rtwfe ^1 <rt«?i 

f^1» 01^1 ft'oS «tf1 CTJj;( 

of'eii ^5, fenfli ^ti»rfa^tw 
’FJt^t’5 c>|t»ft|^ till *1"^^ f^l c^*t®f- 
I cif^fi c»t9!, Prntoicfea c’fiaf 
C«rtTt^ C^ts? cmi ^1 

1 *tt^i:*f?r cm^ «o afsr < 45 ^^ cvc^J 
*^!ri c«rt?t^ it^<r<5tn cfejsf CJf? 
c^caj “f'®fal ^8 c’J'caf 

« ^?FC^?r c^caf yt af=f f ^t^t'?i c*ia^l 

’>’1 cfj^ijfif C5C9 ^■^ f>r»ftt?^ «rtii 

C<rtlt^1 ’f*! cksf csjir I 

5iJic^ fnt^f 

«f^*( c^ csflfSa ^«fi ^5fi ^it9, c»i{8 

I ‘flii n? ^c^ti ^pcaHtst ^ 1 

«m 4 

45 ? C9ltC^?l 5i9 I ^911 

^nt^fC^ ^t?*! R^ftoi »(fl1 

I ^sj4tc=n Jic^r ^tK 
c5f's?i, 

aintntn or^ 1 ‘iic^cai c?<n 

cnif, «tt'Q?i 

CSClf I 

▼Of cnciil ^Jt4t?l 45 

5jf^ap*fl >S>'®« >ft«l 
»ltC»Rl C’ffl 5fJt4t5 ’dl^5:«r5 c^c<? 

*t^^5l «»•• ^’f. 4t5 WC5W5 
C^z^zn. ^tn I 5«R ’fJl4f5 

or<n ^u, ^t5 *ic5T c»jt¥ 

*ft5l ^t5 C5>1*[ I l^>0^»r5 ^Jfvrrs 

Bronchogenic Carcinoma C5t5lt5 I 


4^ ^ ^^c»nr XV «ftwi 

5^CT5 csff Epidarmoid 

Carcinoma, Undifferentiated Carcinoma 
45^ Adenocarcinoma I 

iSSVSlr JftW 5<f5| nnf’f 

^>l^|^C>f5 ^Jtvjta filC5 5!t«f X^ VZ^, 

45 ^t5*| 

f9»ltC5 551 I 45 'Bjgfgr i?t5C55 5t5T 
fljai 5st55t-^t5 f55t^ ’lJt»r '« ^f91¥51 I 

4I ’rjtrJT5 5C5J C^tC*!^. fsiC<F«l C?t5t^®, 
-(^ 51 Wis\ 4Mt^5 C5’t5k^ riJ»rtC55 
5C5J 551 I ^5nt5 l|t?l «ft5 *15 
^W1 5ir«P5l C<fC9I« 4^5f85 fe*fC5^ C5«lt 
C^|5 CV'«51 ?>5 I 

^|jn?!C»T5 5fJt’^t5 W5i ^(^’Fl =V55t5 
’THf ’f5'455 C*f51 ?5—4^ >15 C5t^5l 
?tC5 ^5nt5 ^1:5 I 4C^cai 51 ▼»! nt'«5l 
cn«1, ^1 >TtC«l Ochsner 45^ De 

Bakey «ft4 5^C^5 «li{5i*f I 4C55 

^51 'sltOlt 5C«ir^| 4!|r^1 C«f51 C»r*1 

EpidarraoiJ 45^ undifferentiated Carci- 
noma-5 C5tnt5l >f«PCsi^ I 5t5l 

^5*ft5 ?p^5 51, ^t5l Adenocarcinoma 
C5tC’f ^»(cf—4r5t^ 5t5 ?t911 4| 

C5t’llB5 ’fC«r C5t5 ^5 ^ntC55 C^t5 C^ftl* 
C5tn C5^ I 

5'jt^rC55 VZX ?5*ftt55 C5mtt5t’r 
V^Z% 55t5'« *tr5>!Wt5n« C^t5r-555 

C^'S^I ?5 I ^5nt5 ’FC5 455 >!»■► l^fafU 
C»ltt5f5 §n5 4t5 5t5 5^5 5C5 545 5t51 
55 1 4C55 555 «• C*»fC5'' 5fC55 5t5J 

fl5l 4^ 55155 5t5J 4t55 ^5 5t4t5 

45 5t5l 5t5 455 4t5 5C5J 5t4t5 

4155 ^fI5 5Ft5«l ft*I 4Jt^t51 45 5C5T 
^04, 5t5l f5’ttf:5^ C5C^1 51, 





'Btm cia ^ Pr»ttw^ c^, ^stm 
wn ’i?[nr CT*n\i tTai 

gvfe ^ nt^n c^rt^i, «ii^ 

c^ 5(^1 few^rc^fiT w— 

^tfli 

»«WJ ^U^ ^*l*lt5f 

SJI, ^ttW? C5W ^-'©•1 c^i ^twi 

«r««: <n^ ^tc’f Pi’rtcfl!? <rt'«?i c^c^ 

talf, KIWI'S ?^I?I 

C6C1 ^*i I 

¥jWw c^r® c?<fi 

S!1 I »IWJ ffJl <4^^ 

CT tit® I^IJ n® ’flu ®tt^. ^tc®® ’F®! 
®t® f®f^ I «t®5 ®t®i f^tntr®^ ®t®, ^tc®® 
®WT ^niSfC®® ^Jt^tw® ®t®, ®t®1f®*ft® 
TOi ®i, '®tiw® CK® ®H 'oin®'8 ci'^ti 
®t®i ^mr®^ ^t^ii w f®mw, ^® 
1WJ !^c^® ^Tt®rtr?® ®t® 'orw^ i 
■(^¥?n ifc' ^ ®t®J ®t® Bronchogenic 
Carcinoma C®ti:n "f'51'11 ’ W® ®t®1 
®tl Adenocarcinoma c®tt’f I "i^®f®1 
ir;®® ®at»rt® ®® ^®® c^t®t’«—c®®ti® 
^*tft®® ®®® «fii »itc’ri ^c® ^sjc®® 
^Mrn® c®w c®®l c^c^, ^t®tfe® 

Clfit® C5115®'^ ®1 *(tM® ci'titc^^ 4^ 

c®tn ®®t® ^ret®®! c®*?t ®tt^ I 
4®t® ®ft®t®t®^ ® wtPre®® ?F®1 ®ii itif I 
®itr®f®®ti ®®t5n c®*?^ c»rt®f ®t®i ®t® 
wt®t®> ® i®tf®i® I ®tc»i f®®t® 

iji 

®ft® ar®i Ptcif^®, ®i® ?^® *f^?F®l 

®> ^If® msr ®tft «4^ C®t»fl <41^ 
•• c®w «»• ®t® ®it®® ®w ®® C»lt¥ 
®t®1 ®tl, ^t® ®WT "T^n «« we®® ^ 


t ^•■r ®<f, 

€ 

wt®*l «4^ c®t«r I wjtwti®® we <e% citew© 
cieim ^j® ^ ^®c®® c5e® w® I wew 8* 

c®ew «*• ®i® ®i^ ®f®»n ®t®i ®t® "fwwii 
>« ®tw I c®®i c»re^ ^nte®^*ftftc®® 
®:®T »4| c®te® ®s[i® ®t®, ®t®i fnnte®!? 
®t®®i, wtw® c®e® “t^¥®i V ^t® c®*?ti 
4®® ^f®®f f®nte®^ ®t«®i ®ew, 

wt® ®tc®® ®e«f •gt ®SJ® ®t®« c®e^ ®w I 
®t®t ^ntt®l? ^t^ii fftief. ^ti?® 
®c®i wt®t®tft ®e®tf®e® ’Sfj® ®t® 
wt®®f w® 1 

wc®t®t®V ®^t®tf®i®® ®tw «i®*rte®® 
c®t®tc®t® c®®®t® we^ ®t® ®twt® cwtw 
n®\®'i ^®i ®nf®® I ^te®® ®tt®r ®tc®f^ 
n?lwi ’PH ®c^ I c®®i c®®, 4®c® c®tr®® 
c®t® fs? ®i ^t^w© ®t®i ^®’it® wt®, 
^te®® ®c®j *4^ c®tc®® c®®l c®®t® 
®t® we®®f c®^ I 

«4®*t® «t®tmc®'tit®®i®if^f¥®®t< 

wti®, ^t^ f®t® c®*tw-®®® w®i ®®i 
C®®1 C®®, WR ®fs®tc® ®t«®1 C®^© 
«4® fw^® «ie®¥ wfwft®^ ®®t< WtlWl 

<41®® ®t®T f®c®tt8e®® ®w ft®’Bftei, cwt® 

C^t®fel (Irritating), C^t®^ 

WW® ®ft® (Carcinogen), ^t®t® 
c^t®iM ®fTtwt® ®?l^® ®®t®©t we® I 

^(®®t® w®e® wjtwt®, we®t®t®\ ® eitftr® 
«4®^ 'wftprt® wt^® c®t® ®ew ®te®, <4^ 
w®i feew® w®l ®eie® I «(®®te®® wtftewj® 
®e® *4^ ®® c®t® wt«f®ei® c® 
®ft®^®jte®® ®t®te®r «r®tftw ®eicw, c® 
w®t« fti wte®t®®l w®i ®e®efi wt®tew® 
c®*iii fw fw fte-r® wftpit® wt®te®® 
c®®®®ewftw® we® <5r ®® c®te®® wtw®® 
®te®, c® ®®ew fw| wte®t5®i 



1 s%h 


▼WWII »nw ^SPF «I!PWf!T 

^mi I «r«tw ^jt»Ttai?i <m 

I Ernest Wyndcr ^t*ltC¥l 

•t^rW vcfl ntcf «-r 

•f« ^tl^n cirwfiEwsr, cJitfrsr 
Epidermoid Carcinoma ^t*fV 

ia»9 A. H. Roffo-?r 

5F?rit5 C5&1 5?r9fti9i!r I 
^IB c»i csil >T¥»i fsr I 

<fflC«ft»TPF f5y?rtt?|fe Vi 

—?<r f?CTr sill '8c»f« srtc’f w 
»rfc« c^t^r f^3it'8' •tf'N' 
sii I 

<ft'8iit?t« mw 

ft’Ttwrfe? c«rt 5 tw sc<fj act c?«?t ttc® 
ft:tt>r f^c»i^ c«f'tii TOtt 5 C*J tt 51 

c^JT «a| ^tC5 ft I 
w ctrttt *fffltt*i ^ftctcTti 
=^tC5 tcfe, 'Sts C«rtsi 

stcsf, ctfe *rtct set ftttes^ ctw t'sjf 
CS*tSl ^rttets tts, 'Sts 

tev snii esc's ntes i «ii's ct tsts 

!5»CfC»IS tJt^tS ss tl I 

^sttt ^ssts tts cs’tstTJi tscscs 
citc^, f^C'S tits tets f^css 
StS^tf *ltct I Epidarmoid Carcinoma 
S# 4St tlCtSf ttK (Carcinogen) 

? 3 as f^css 5t*r?ts ettess twy set sts i 
tStttt si t^css ttes Epidarmoid 
Carcinoma tllB s^srs S'sBl CS’tStS Tar- 
(ss trestsft fs, stress fire's suBte)?'^ 
cstt CSS1 fsc'st nfsstt cs'tits wstts 


ft I tf*TSt% fJttrtS'8 «Sf^tCS til 

cw stwst^s <ai| nf^y c?si stii 
CtC^CJS cs'tllssictcs'tits Tar-|?tffl 
tsttess tsi cs'tit^i ittst^ cnfiti 

^cts f«S5SftSIS| ^stist^s (Bronchial 
tubes) test ^nfi^s IS I st^s 

f^'sess tit«8c*rs tscscs ^ncss wss cf ti- 
sifts ett^ cit^ fsftsi St Ctar stesf, tits 
cstsu^s fens 'US'fei 'sst nsK stesr i 
‘sfe fs^ifltsrft nfsits stssts 

^tar -fcsi cs’tsi St ^«its ettfe citfe 
^*n ^!fcss <flfe stt^s SCSI set ctet 
ctsjft ctfe 'sst nsMBte's iiti i 
'sss ftftst'sft vstess st¥i fsei fies 
ft5[ets sties ntifees css i 'aI 'stes 'stsi 
Ift^te^ nfsits stes i csst ctei, ^tstes'i. 
cs'tsts 'flcss ^tlt's^i ‘ne^stes si si 
sett sitt^e-r ^es sts i sr'jsn ct c’veis 
cs*tsts Tar Si t^t^ t'flsSTS^ tsK si| 
St^S SCSI SfSl IS I 

'ststess cs'tsts ifn.^ets ^ stist^- 
«fts ffe'sess (sets nsls SCSI ffesstess 
nfss'fs cist sts I fifisss: ««i| nils sesjs 
ettess vess t^sji 'tes'i ifii ntii 
ttstsi tisits 'fli Tjcss t^sii ste? fsslB i 
'fli iflC^r set Hyperplasia I ITCSS <111 
t^sn ifsis afew >1 st^s sens nsfei ettfe 
tes sts I tts« tints si vset'e «sl 
wss t^sn ifsi cnc« CSS 1 cnei, ^es «i 
tsstss ts si I 

fi'Jts^:, ^ssf war cssi sts, titen 
cs Piftstsrfts ^si setft, entit sites 
sts I «« set 

sjstlli sits ftij nic¥ SI I w fsfsii 



tfN«wnfii i 


*f«rf< ’rc«fT 

«»*n 

wsc? fecsf«rcTrnj ?c«?, tT^- 

Slt^il CWBll^lS 

(Nucleus) I ^*l*ftC5?5 

c‘<fc^ 

?[W 'ei^ I Cf5Tt<(t3*l'5: 

^tC?f captwi- 
c»itc»i3 n^^it« ’ft'itjiin cpcf i 

c«r<n c’fc?, 

>it«r »[t«r f3«c55 ^^tii c^t^r- 

c<Farc5p'ii iiFtH =fJt^t5-c^tc5i3 c^arc^? 
j|^ ^t3'8 *rt91 

C'farsF^ c^tc^i? c?t^ cilt^ 
Pt'Q'e (Lesions) C?«f1 C^fW I ^Itst 

«tc»fsr Pp^ ijfsi fn« 5?11 
’it<ii Tmi^, cif«fi cnciF— 

5FW^ '«ltC9 ^tc?? 'Si% 

c^ar^^^p c^twif ’(Wt« 'sft^Tfl 
'oitl’T I <-*1! fn'8 ^1 Lesions-ui? Jic^p 
c’ltpftntn c?«rt^t?r Sfcgr 

Y-vS? 31^ 51^ ;iwsi 3Hf; fVa 

PfnTc«c^9 c«rtii ntl^c? cn«i. 

c^tcsr ^-'stn 

C^^H c«rt?t« Tar ®f3|'| ^cuc^ I C^3|^ 

^ ?pi?i C3f«n cnj«{, 

Tt^l ^»int5r 

n^CSCf 

CTtl^a Lesions SCIH? I 

Bronchogenic Carcinoipa C?tC’f ’(t3l 
*it«l cnc^, ^tc»rfl *i^fi 

naVfl *{ cft>i 

Lesions nt'eai I c^r 
C^tv\^ 5frCM 5C»! ^1 


«awt¥ WT ‘Sr atim Th 
cwt^Ffl «iw nfil^^sr ^fi *iw 
^t?ti ft's®* ^ ^ fatm c^U^fl 
I Lesions Cf<n 

«irttf I «ta*r5 c’Ftt^i m ?lcfl 
n^w C3ic^ I 
^5*ftC!l3 >re«f apc*l aptJl Bron¬ 
chogenic Carcinoma C^Nt- 

c^tcpf^i ^iJi c^rc^ nfta i 

«r^*i^:, ‘flsist *rtcii c’T, 

Ctfrttf C«FtC^3 ^5 I 

«rtcnt f¥ *ff5*ltc«l «9 

^13 »fC¥ C5Ptt33 

’T^<rjt^f¥3 ^t?:33 C3n c^tntntn c?«fi 3t31 
ff¥ ciic? cf5R 'srt^t? 

<4^ C¥tC33 31^1 ¥*1C^ **ftC¥, C^l^t 
3Jt3n ¥31 3t? 511 I 

f3i)3¥;, ntC3 C3, ^t*ltC¥3 

C3*t3t33tl51t^3 'eit^3Cn3 C¥tt33 

?C3 3f3t3 ¥i«i nr3^f3 3t«r3t3 

3j3Tit^t 4 ?(t3 3t3i ¥c^, cmk^ 
¥C!1¥ ¥f¥¥l3¥ n?t< 8f3l 3tC¥ I ‘fl3 
3't¥ C»r¥rC5r *13 nfil3¥'5T 3tt¥l 
uimai'S ^3nt3 f^jei ^^t¥tf3¥ 
C¥tW3 »T^3J1 ¥C3 3t3t3 ¥t3*| 

•ft'aai 3t3 31 I 

3131 53*rf3 ¥13 31, ¥tc?3 ^C3C¥3 
3t^3 3«r8 ^3¥ 333 f¥I 3(33^3 
«(¥t¥t^¥ C¥t3 C331 3t31 ‘3C3t¥ 3:3 
¥3—«333 ¥ir® *ft:3 C3, Tt^tf^ ^33t3 
4l ^¥t¥tf3¥ C¥t3'»f3 3^3J^3 C3m 

3t¥t¥ *ftni 31, '335 3t¥tf3¥ C¥t3«r3 
C33 ¥t3«t:3 ^t5l« 3tl3l 'BtMtCfS 
C3‘t3t3 33t¥tf^ '33Trt 33 ^¥ 

33 1 W ¥t¥tf3¥ C¥t3'«ft 3’t5r5 3l 





?T I ?F«(f1 f5IW ^•TN 

cwc? f^rsi c^tm »rwi 

^'Hji cr^ii »re^ i 

^5*ft5T ^?ir«j c^ ^ «trnw 

??, c^t<3 ^ c»r«n ’?t^ I 

^tcn cs^t^it^i cstc’fir 

*rt*It*f ^f9I I ?fsit ’sft’T" 

f?C^ ^-^’f m 9-fe 

7='l'!fC’T c?t:f I csT<ftC5f «til1 

?n Tn •rf?i‘f^ ^wcfi 

‘flW ?fC»lfl I 

cifi? f?trir cH? ?rfCf i 

5IJ:»I Alveoli I. C’f ^1 «f*f5^- 

'®f*i tarJTc^, ^tiit« ^ijfsr ^t?r 

AlvcoIi-05 C*f^ I 
pfttt’T ^^t»r ifll Alveoli-c® 

I il'gs 

CJI? 'ait? ^t? 

cm^ c??i 51*1? 

f^l c?*t?t'e Alveoli*? aiJ?J RSf ?t? I 
c>r?tR »i:ir ^t*iti^? 

«t?t? »!? f??t'5' *f?t«f- 

'®f»i'6 srg* 5t>i ?t? 1 

^^pi? SIC?! 

?T?Tl? ctm ?tc?f I c?^ 

ent^, <i;*int=r «F?i9i ‘flt 5ft^®f^i:« 
c«wi «f*ii <ttc^i 

^*r*rtcai 511*^1®% Hyperplasia 
ai«fl^ »<? •r«f1? C^tW? f^^f5 

nt?i 4? ^ !it^ Jiwj? 

?rt?'« ^ Thr I <pi*ltpr cwi c^ 

TN?ti f5i:tfpnr 
W VK\, «(^f® c? >1? »i\aFtw 

?H, PT®^ 


»r? cjiirtf f^rn NWT iw 

^ I (III *rfii>f^?itsi fsfj? or<n pfii, 
?t?i ?t?, ^tc?? ^r?t >i^iiFi?® 

»!?? ^I'lftc’ni »r>if f%s 

i?!®?! CSTft? »ic® fnw ?a*fp? I 

’isii ’^tfn ^c?l I 

^?sT (111 ?f«?ts ^*f? sH *ri:^ I («l 
5tPf? ^C»l Alveoli-? nt® »I1 5t*l^t ml 
?t? I *{^m ^r? c»r?i c’tcis, ?t?i Pr^rtpil 
?t?, ^tiw? ^n,'5fi:’r «ig? c’fcl-?!®?! 
Alveoli c??!^ *tt'e?1 ?t? I Alveoli cvil 
C’lC?! C^T^tCsi? fi?1 "e ??^ ?t? I 

VPi ?'5*C?f ¥??t? «lt? C’t^rtl^T 

*ftC? =111 ^^=1 ?t#l Alveoli 

f?Cll ^51 

(111 ?t?i Pi’tt:?l <(? c?*i^ ^t?, ^ti?? 
?? c??i ?t? I 'll? ’ic'f 

'?Mf?C?'? C5C? c?>?l ?f?l?5 

^ I '«t?'?t? 'ai^’9 (Hi:® 

^ti? ^? ;ii I fl® ?r*r ^?'*i 

?l c?tittaFt^ (nl 5H *1® ^?1 

^t? *rc«i* '8i*T'8? ijc? »rr'p i 

C? >T? <FI?t5lt?l ?si^**l«f»i 

?«* ^?c^ »rt^t?T w, 

?it5it^? -t?’^c? c»il ?5i^®f9ic^ 

3ft^? n?t< ?f*ii ^?t? (H^li «i?*f®i cir<n 
c«r? I (U? *p:»i (fll ?*i5^®f5i? f^^w? n<rli 
c^tl ?t? ?t? I 'srtPTl ?c»!fl, Pr9fti?l 
<tt«?t? Alveoli ml ?t?t? ¥P1 ?1'3* 
a?%«rpl? ?t?l C? <tt?, 

®t? ?fir PFft»Kfel9l ?R1 l|?t? 

fif?*!®! Pf C®G? ^t? ?5«»fni®? c*!*?!- 
®^«rf%flflil «r?tfl® vvm *ff?^t<i 
¥W ’?t? I («mai Pll Wt?t 





cnn'frs ^ftrrwc^ 

’rt?, w ^9rtt?i» m 

^twff?tva C5C9 

cait ^ I C3f| ?u%j 

W ^ratJrHTt ^jTrtSfCJT?! c«(rr^ ca?tl 

•fteil ^<9 1 <flir «Frwl ^tai «rt?, 

^tpra mm 5Frat5rta^ 
^a ata 'BfRaf ca*!^! c^ 
’atafia aF^i a»!i aceji, cjf 

cf^* *Ttat Ha^ca^ ^ficajc^^i *tfgjit*i tw 

ata I Jitai ‘Ha^iaa •tc’fF iT'RFaa i 
’tit»rrt^ ism ffecatrsat*! ^jftraa 
cvra ^*ft5( fVstia ^ TfTs, vgi 
wt«n ata ^ I ^ra ata aa, ataiiM laaj 

catatcai aia aa i a'ss ^atsiaa feaa 
f^wlfi>c*ia ca Wa ^fra, ^ta 

ar® *ft:a, ^tata *ftaaj?[a ajtiataa- 
•1% fe*rw'e ^tatcaa ca'tata «Ma atac^ 
•ftrai 

faiftcac^a aaatra aaa fstinr 
artarfa ar® caai c’fca i «a ataa faatia 
a»il ata ca, ^tatraa ca’tata ca aa 
arfaita alJata^ (Carcinogen) atia, 
caaifa^ (^a ata^ i »f?^a 
^aa aataa aalx^a aatca 'ataa 
ITR ^ ^cH'eajtaita ac^ atrai^ta ’ 
‘fl’Wwa a^a faj aai a«a aa i 

aa faa ^®al ata caai 


attar, afa cata caa\ ftar® ata finta 
at^r® ata I af^ caat<» ^ ai *rtai 
ata ^tara faattada aata 
ai at^a cata atatara cata«fiia at^ 
‘«^tt« atai ata I arta ca catare^a 
a^an ^a aatr® ara «ia\ ca*tatitl 
f5fta caal sata ai i araaj <ii^^ta cata 
faatta^a cat^ atai ata i ‘oatfi fr^ta 
aiaata ata ca*tata Tar laa^ fatatlBtaa 
afilata ^taa afata caal ata i atataaa: 
'aaih Pfnttad 'm fafa-stita Tar ajta a-t 
fafaarrta fatatiBa ateai atai fa^ 
aiaara ata Tar-tna aftaM ‘aa^ 
fatatfBtaa aHat'f *‘8 fa^antta atto 
artai ata i ^ta fa^a aia^ta aai 
att^ ca*tata aa^ caaa{^ 
^t^jca caal ata i ata‘f, caai c^a— 
caaa isf>i!^aa ^ at^at^ta ^^al- 
ai^a atar aa ata caai 'Ait^pi caata 
arfarta al^ata*^ aatt<fa at<aa®l ufa ata i 
faattat^Ba ca*tatafa faartta, caaata 
ata ‘fla^ ^ttaa atar afttaa ata afaaa 
aat«tafa ?a aaata atw 'aaaa ataa*li 
aaatai ^ta ^afaa fa^ta atattai 
faattafe ataatl ata i 

<a| ^fataa ata caaa American Cancer 
Society-a Dr. E. C. Hammond, B. S., 
Sc. D.-isia atif i 







4<tjf!® 4«f9tPFT >if^Stn=t 

f^g ?FC?i;^ I ?F«Kt^a 
t%g^1 C^ 5?1 fgar, ’'>11 

<fl¥-l’ ?l?f 'BTtt^r ^<fj|5 

'®«f5r si^'fjft^tcs feci 

^<|93i R«j^ ^cf 

5)rc\p^ ^tc’f Rc? sit5!?r^ 
’i’^c# »iC5'55[ ^ii^tii c^i=r 
R«l 5I11 sit^ C^sjsf feffecife fe««1^H 3!*^^# 
^?c^1, <i;gt^l 'Bit?f c^ft^r 

fe^ftir T^|\ HI I 

n^ ?gCH? HW CHfe 

Hcfei^ I 'sitH^'Niil 
3f"»jc# ^^ty •I^CHH'C'ffl CH HH 

HtHJH fe«tR^ ^CllCf, fR h fe^r^tl^fe 

^tCH? HWJ «r«ftH I 

^hh fe*f<af5 

’jR^^ ♦iRapHl ^R^h RR? 

'®'’iJtR c«rH‘r ^ca Tft*! i 

«rHw ?Rh fe*r<3rc^ hIwh 

c'stw I tflfe fe*r«3ri^H 

RRc^fe 

wt*fH ’Wi »r«H ^.m I 
^(twR^I ¥CTI^|5 *fR^iPl 'af^‘1 

^FWtfl fetfenn '« ‘•’FI *fRHf|Rl 
HW Ri-rt few^tCHtni I cfeRR’iH ^Jta 


HtCH *rRfIRR fec®t®r| ^tCHR^tW Wt^ 

RntH RwtH « H?t¥Rf I 

H">rc# Htmi « fepfrs^ 

«fHH <ilfe «1R^!IH1 <Jf^‘r ¥?1 ^cttRh I 
^•r-3fc?? irftjjcH H^'arafa ferwr* 
‘flHI Hi 

HtCH CH Rtfl »<IHffB nRH^WHl aT^I Vfl 
CHfe ' HH fe^fiSfC? ^tCHT «tR few® 
«fHC*ra HfJtTHHl 

Ha*rtR I till HH jtlHHl CHHWfl®! 

^tc^iRRaj <51?‘I ^u’ <jR?tr5 c«ffl*l 
^ I ’jR^h RR?r ^tcH? «rtH cff-<fi» 
C^iar CHHC^ltCHfH 'flfe HH ^R C4fl^ 

HHHilt? I HH RRc® 

m I 

HC® Hljt’Ftn-RwfCHH CH 
HCTICf, ?R*l Ht^tCHF W 

5r"^c^ *r^>5fc^ 

®t?r fifffe «f*it*i I 

RntH RwtH '6 

HtwH ^*11 «rHH feRiHsrt^ 
gfaiH fe^r^sf? c«rH*r ¥« i 

C!<C^ >»«»€ arfWH 

«c*fa fe’t'Sf^ H9tHftc*r c^rs*! ®5i ft i 

ntt»i 

fcirw RhI 8 'ilH^ HtCT ^ I 

'fli ’PT ®<rpnitH\ 
fe*f4r^ ^R^tw fe*fRR® wwtwr. ITT 





*rt1inni 

ujfl ^ttn «i^t« 

^ I 

^*r4f? c^ar 

•ftw, *rtw ^ I afar 

^*f<ifa[s ^wn 

^rp ^t»Rt?r ar^ ^rTt’f C^ft^ 
wtfsrnr f?a «fsr‘«rt*i an^^-n ^^^^5 

^Jti:ar^t5r »fffwfl 
carw 'STf ^^[t^Hcsir 

afaF»i c^r«#| 'If af^*! ^t^ar «r?f^ 

^ti iff^nar ^trlat*! sfw «itr:^ 

ftwtar ^t??tar t^fJ^tar f^Pi ^caciisi i 

^^f^a^^T«ft^ar ^•f'sr?*!^? CJjaitsit^ 
»l"»li# caf afs^fj *rt^carca?, 

^f^wfar >6 ft«twar c^car. 

car afar ^ttaf f|Nc^ I ^flJ|"«lr^- 

f^artw ^911 *ftrfl, c^*ih—« 
ar^ f% *rfiait*l arcar^f ^far c*it^ 

ani^t^tf?^ antTf, ^ta tfa's 

^ af^»i •ftl^cacfi ^ ^wi >« 

aiW ap^# wtncaa *fPF 

«rcartaf^a ^aji «fta^ai afMi^# 
§*r<3faf atsfcaa c^ 

•rtnc^ *fttai, ^1 fifatPr^ i 

4cara ‘iiaR'® a^ttw •iWcai 

aa^i 

W ^Jl fasr ^tC’T carta ^ 9ft5 

^?t«atar *j(^r5tar ®Ha 

afai a«a i 'sfiair® ajaaita ^tfaaa^ 
fawtcaa star's ^ca af^f^ 
^aai 5-aftttf wta^t^atar nt^trsta 

wtna ^ai af«^ afcas *rt:a I ««a wz^[ atat, 
Pin-ajaarHPt, faata c¥t^ m atft- 


aa ^<(ti¥tat «rf^ita»r5jf «tga aitr^ata 
i[cai 

• 

^ita^t'sai ^«tPiait^ ai*ftf^a 

arffartfir^l a’^c^ ^aj a^<acaa ^iarc« 
faata atca «;ta •ita’Vfiai «si^a 

acaof I rsfaaicrs ^ita^t'Qai 
ca aa fea<3ta aat^tca csrai spai ara, ^tc?a 
aa^lapa « aaiaa aaatf^a aptaatfaasta 
iSf^ ©a-jfcaa atatcai at^rtcai aca 
i»«>8 atC9fa asc-r ^sftrJta faata 
fawta '9 aatat-r 4aa ^ata atca 
§*fatat5ca^ aatatca c«ta*l ^laai faa « 
atfai ^oa ’raiat ’Jf^r^a ^tcaitafaar 
•sraa area c«fa«r a^aata ^esr <al5c^ 
^ar^fca ^tn^r afaii aa i 
faataf aa ’ftt»ra 

ca I ’jfa^ta ^Hataii catT sratfa^ 
aa, "ac^ a^atfa cataa 

area (fla^ ar^atfa ^taaa'aea 
aa, ca a"ae# aa<sr ’jl^fta 1®%^ «raa 
rsaitfa ^a i aaeal are®a 'q 
fa’Pta ffrstea aa, f^^tea ar^p caea 
ata, ^ wtaata'Q catarata w aaa 
^ar ^afaatt i 

«Ttaat«ai a"ae# ^aiaarta^ afa^Rai 
arataeaa sraa a^tea^ a^a ^a^acaear 
ca aa flar ’Jf5r?ht ftf«a caeir c<faa ^Fai 
acacf, ^teaa cse^na ^ai ai ^flSea 
erstaata af!5a 'e J|ajata asatf® <aa^ 
at«faa9teaa ^featara ae^si i 

'Hi afa^aata "a^a «sfaeaa ajtatca 
^f«a^a atlaaeaa aea* ftaaiS faa 

a? afeaa « wrf^t¥ aaail i 

c 

^teafaarta ^ata 'e aatarta 
•al aaarta*ae# a^a «aa^ ^ 





_ _ \ 




^ ^n|5T I iTctalS^ 

f*f^^ 4^15 •ifl 

^C«^l «i|| 5|T^^t5 

cTstt’T ntitpii c»rwt-w^ >i^t¥t"r 
c‘irc^'8 ^ait^fpoi *rtitTrfl 
c^f^ncsT^f^ *riirwi ^cf^rtc^, 

'«^tm ppstn •rtftiJii ^^11 

f c^ c^t^T ^tpnr « c^tH c^cir 


»rtftrfT < 5 ? ’r¥»i few cw c«f^ 

•ar^i ntn i «sr?t'nr^cw «rCTt«f^i 
’TtapwtPfa ^*11 >itai *ftB ^arhf ®»rhri 

»T^wfe c^vs *ftt?r ui?r^ ijf 5 r^ «rc^Tfl 5 

^«pn ^ »r^»t «Tt^' 

<ttw, ^fe 

few® >r?Fii ?t|c^fe 




'Bitaf 

<ft® festf^’® ^acf I 
• ’o^‘i(< ^f*r^j <5r^«i ^c«t 

«ft3*l1 I C^ 'Bit*!?! «rt® 

%tc? <5!?^ jpc? «!ftf¥, c*tI »r? *iti c?c?f^ 

^ f^*r c«rtl5*i ?f*^c»r*ictfe *it^ 

c«rtll*PT^?i <ft?i I t5fe *1^. 

??Tt^ c¥t*T ??f*r *ic«a c*ft I 

Blip c»it^ ?fl?? *!? ?^? 
Wc^ri ^t?*i «t?i c^t*f ?^*f 
art^? cfiftfe*! W'® *rtf ?! I '®t?i c? <rt« 
•af^T ^W, «t? W 5t*l5 

f*iPrc? c<rc»ife i:»rfe a^vt? ni?*i *ttt? i 

«ilfe <rt« aFC^ «Pt 'I’P ®*lt? ?JW 

»ftC»!? *lt?rt?tf% 'flfe 

^<rt*!ti8? fecft«R ^?i ^?i 

?t?i *fe «rffef^ ffe*r ^tart? 

^ c®rtl5*prfii <tw fe«.nt?*r m i 
rt c«[¥ '*1^ arf^ *m 


*ft«?i ?twi »its{ cvrc^^ uit 

<ft® fe«.*itwsi ¥?1 ^c? I 

<ft5 ?^? ?c? *t<tc?it55fi '« n^l’Pt? ns 

fefe. 4n. 'orit'S 5tn '»ijt®f*if^i|nsr 

St® stress <n?cstncstn^ sen ^ffes® 
<n®t"r^se^si Itsi sent^s, n,fe®s 
mj st5s <isi m® f^ntcsl <ir?s ®sc^ 
ntcsi ^os sesj 'ntc^ n^^psi t- ^tn 
'nffe fewe«t%s artis c«rtf5s st^ s» 
®tens stsj ^te^—¥jtnPists, *Fn,*Fstn, 
sts!-n^ts f«i?tfts ® ^tsf n?^s nst<i 

®snt^tts si ^®t® ^fsrss nc® fttfeor 
«4fe nfe« dr?s ®si esc® ntrsi 
« ^ts ’ntstes® sjs^ts ^si sts i 

fnftsfe ns\nn ®es cssi cnc® cs, 
^s cs «r*pts c«rtl5s nfasi sts, enfe «f®ts 
c^rtfes sts«i « ntfe'® st^en cs 
nfssts cntiBs nfesi sts, enfe nfssts 
entfes 4? mfe'o ffen c«!tl5s ®scnse$t^ 
ntnsi sts I 

ststfs^ cncf vflfe st®arsj fews, 
^ cfcn c<nis ^ss^ sfsar entwr <ir^is nw 



wtil'« t 


I «fpj ^«<nlW3T 5??IC»! 

4^ ^as Alta'S ^tta ?faar c*!tc^i 
=^t*iJit3i ^»ij^ ntcai ^tana <rtara^ 
»T^a«Fj*fa f^a^caa ?a =11 <fla^ 

c^ at«rw'8 <iia c<2ttl8iT-^9iT ?a sil i 
njtf ^aM?ar *fla ^m <fai:5 ^am-r 
C4a*i ’fai cac^ atca i 

Oil at« ^16'« ^?rts atcaja ^rc^r ftfnca 
^1 cac'® atcai ^tc® ^ atca^a 
aita «iftai !)i aa ai ^a^ ^«ic^ ca fa'a c«fti5a 
afaiaarSj^ caiUai ataca, '®icatari^ ata 
ai I fasst^^ai aca acaa, ^faaic'® c«rtl§caa 
«T«ta cantata fei:*iifi*j fa^taa at® caca 
atai aaa ati®a a^l5 caitcai 

ata I ^raa*1a *1^ c»ita ataFa^ 'Q 

®t»i cata cata «ftia i ®tai c^ta a^a 
«FtaR c«rti5aa^'5' at® ata ai i att®a 
atatcai '«i®ta ca^tcai attai 
a^ ij&aa, ^ata '« ai^a ata 
^f4a1a aa cata^ (dIB 5t«^ata ata fawt^- 
caa ataai i 

at®a«a ^af^ataa '« ntaa^ita 
a?t^ ^«!at| aa^ta ^tata\ awtaa 
8» aa* ®ata aaiw aiaiiai 'attafaa'ta 
'« *it^a §a^aa ^fs aaV'ft^a’F 
a^taatata ^tFslBt^«• ^a at^ cata? aft? 
al^ fea c«rtlBaaaai at® fe«.ataa ^fai at^ 
oia^’yfit^ faf^w cata at at® ®®atfa 


«jr?aiataj atta, ’®i aaHi ®ia caaata 
®t® a®!B aftanai Marfa's ®ai at^ i 
aaattaa tt®tta cataartwa ataar att^ 
ajtai «ia ®atf^ata ftatfaar caatatftt^ 
«tat fa=ata^ caataf^aa c®tt 
ataatata atsjcaa <sfaatataj 4t at®jataja 
fe^ataa-af^l festfa'® atat® i 

lat faata 'ata-s acaaai etatt® ata i 
«i®t® cata® 4faata acaaai atata i fa® 
tfiifaatfa^ atfaa^t aa^ta ®tai 
‘Sita'taf caa*t ?a -atatt® atta fa i 
a®5at| lat aa aa^Jta aatata ®tata 
ata ®tat® ^^atfa® atata i fawta^ai 
^tai aataa, ^aa fe«.ataa aaa att® ^ta® 
5ta ata ^a^ atai aataa ata catat att® 
«qt at® ^«>ntaa a^ai cat® atta, ®fta)t® 
®ta® aja®i ata i 

’jfa^a ®itar «tta ^ ^^Ha cat® 
a.'^aa ® ^caa ®ta ®it®t®® ate® <aa^ 
«ia^® ca ®®cat® c®tta, ®ta ta®l cat i 
atf®a faait^taa ataai, a?(tia ca ^a® 
at®a'aa ataca, ®1 ®tc® atatt® ntata 
at?a ^t ®ta c®tafaa *^1®!®® ata at i 
^ttaa faata ®i 5 atca aa{ff-a"acaa c®ta 
sn ?ca ®if® aia aa^ar cat® <•••• 
c®t{B att® at® a^'ita ®ai cat® atta i 
f®® ®:caa Raa atatca 'at a*ataa a®®ai 
it ®ttaa caa*t ®tc® atattai aa ai, at^ 
bt ®tat ®af5® ata ate® i 



>»*1 i ni^ Hi 

wopi airatw iili^ wt ^ 


^9^ cif^ cnc^—nt^t^ Jit^aw 
»ltir •SfCTtC’f 
I 

C<(m^ JJtlcttlBfJl jiNjw 

stwi 5tn3 >2rcft?f ^iii 

=itltStc^w?i 'srnsir ««rtc^i 

?C9i c^«ti c’fcf c^, 'fifcit’f ?F3i 

tfa^l w^w ntist^r 
5^*1 f5T»«»sr J^t^c§tt3Fir 

»it}S 

?^*f 5iTlc§tC!9ri:s»9 

^*fS1| C^l”^ iH^\ (ill s?5t«JC*l *ff«til 

fen? 5Jtlt|tC59f5( '2fMtC5t5 

c^^t^ttl m'9 »ftC81^ *|5«i:»l (iispjg 

I ^fB 

^51 sittBc^ {\) 

«TC«l^^ ^itfBC'S 8 

nt^tfl ^*i?r i »itlBc« «fatrn? »f*ii 
«rc^T^|B c^^?f =!tlclttsfsf -sftutcn? 

f 

*f'®’f?1 'f-8 "^tcn 

>iti5c^ «r:5W ^si i 

catiri «• f?jf ncs 

f^lBc? iitlBc^ f»iPfw c'f’Qui I nt^tfl 

sitlclft«f^ ^sfcsm f¥. (Sfi. 

c^9^rt «-*» f?5r 

8|s »i*itir ®tcn «ftift»r Fjs 

4^^ ?tfi? ?tc9 «ratc»f3 «»itir «»IB 
*Rt!ivfjn firjjff ^91 I c^l 
cflin nw ^ ^si 

f,% I 'Sfiitr’i «IB ?tni?t ntp^i 

iwi o-i <4^^ 8-8 ^sfif 4t<n I 


nMs «rw Bi*w 

f5r,«.. ^?il I^yyi «rt«!fP|iF 4fWf»f 

. f%f9l 
srf® s* f¥.(in. 

(11^^ >Tt9i:Tl «• 

f|.<3ii. cw'eii I 

<nciitc’t? c^9it5 8» ^.(311. srcutw 
i!ftlc|fCW^^sT a^f4?l cm <fN1 

?? I *lt{Bc« i^t^t§tC®f£=Ji! '2tMt9f 
^T«« ^rcutc’fs cm 

vftifi <4^^ <r£?9 *ftii 

4?^ ^8» f^.iJl. Jltlcltcarsf 
I 

ilttcIcafW^ «l£fl1’T '9lC»lV sitiBt^ 
'8j£«i'V ntist? I >«*• f^.-an. iitlrlttarsf 

5jtlB?i *it»ijc*i >(»t*if?i*it*i sit^cltcaf^r 
«fC5tC’ra '»IW«F C^'^ 

^c»i '2f*iTFf« Fj I «• f^*afi. 

nt^til *lt«)Jt*l 8* 
f^.<aii. «f£it£n^ ^£»i c^r ¥9 |st 

nt'enl ^tn, ^1 C’F’i9|*itai *itfB5 i«»« 

fV.dn. sit^cltcafsr 

Sitl£|f£«f*f 451^ b'* f^.'Sfl. Slt^cltw 

^fCHfCna ’F£9l C^ JF*15( nt'S^I 
^icf c>?=?95^tar *jtlBc«l ^8» f^.m. sitldftarsj 
«rt?t£n c^ *p9isT Fji, *i£«fj c^t^T 

ni<f j ctrti sii I nfaj^ti 

s«tlttt£«fcjrfl ^8* 

ff.(sn. 5itl£lt£af^ «« ^rcitn 

’FnH '«r£?t£’f5 >fcwl c^t*r 

j nt^^i ’ll I 



«rf^ fV.<sn. srf^trafsf irNi fe«**rhrCTi «mtt»ri tiii^^t^snr, 

»itf5c^ <iia^ 8» f^.ijn. sTt^c^trar^r ¥»Frfl n^ ?tra «fcatc»f *ft«ai wfa i 


^51^ I cijta afk iTtsfi <r:9a 


fa «rr5 Tf.<Jfi. 5iTftstr«f=T 

at=il 


• 

^o«» 


v< utlBc^ 

a»r*» 


b«». 3itjgc<® 

8%'i> 

WIt’O 

^8* SltlSC^ 

«8'» 

t*'« 

8* Sltf6r5+8« *ft«ta 

8«’^ 

Oi'S 

fc'* «itl8t«+»»'' *ft«ta 

«•*» 

S'a'Q 

ati5t^+b^* nt^ta 

<8’'8 

8fe‘1 


I »ftC5ja wNl fe«.*ft<rc!r ^itfB nt^tw <2fnN a^ai 

at>ita^=^ »rttaa aja ^ai «rf^ i 


fa «rT« tf.>sn. ^rtfcStcar^r 


?r=n ®''.nt«ri:sia 
catnrsi ( 4 f« 
ff.<fll- 5 rrtittr«f=f 
^atrn ff-<jn. 
?t5n) 


atnta^f ntcaa 
arc«ajafai 
§tfta 9it® 


atk'® 





ava 

^8* atfBc^ 

a**i« 

0*»lr 

8* m^rs + 8. *rt^ta 

a»*i« 

«>lr 

atlSc^ + !»'• *ft«ta 


vs*oo 

atf5i^ + «• *ft^ta 


a'\8S 

[ «ta^ f fa-^f af ta nfaaa ] 






«rt55R¥t«V (Ionizing) 
ft?f3inri <ii<R I 

^<(5 PfWftWtir’f '« C^caf ^t!R5(- 

’Ftfi *tt{:*f I 

«ff^r?tr« §*rhr faw 

«fCTltar^l fedc^ I 5«icf, 

c^t=r ^t^rhifa^ •t'rtt^ffl, ^n cw 
Jitait? 1^f¥?*r« ^ 

•f'hir^ ^11 ?r5 ?n 

n?tt<w 

^cf I «3 

’fw jft«Jt? ff-frt 

f^fV^cn?r fiffkatttf ’T^*r ¥n^f5 

•rmt cncfi 

«mitn ^ =il I 'Brtii ^ai 

St •iTtf® wtfif« I 

if^sc^tCT fsf^s*r«ff^ ftsfafsi ^-'stcs 
fsf^ws «f«JV w^s 
cTtm fsfw ^*1? st’Thift’f fs?f^ 

ntW, (Irradiation) 

w ^sc^tprs 9r»i (wsl ^t’f) 
fis ’IS >1^ *nrtc<'9 ^ 
St^, C’!®!® C^s CmiS’T, 

«ss^ 4rat®s\s ^i®^s ^’Ttw 
¥11® *ftisi «f»i fsf¥s*rwt® H® 


OH*-^ (Free radical) ¥^tfs¥ 

¥f®¥I I «r5® S¥JSS ’ff^®tJT"»IS 
’IS ®rtsfs¥ ffst^H®f*ic® ¥t« 
W ^wsts ^tC¥--C¥tS C¥t5I ?J¥^¥S 
f^St’l1’l®1 4® CSi^ CS, *tSS »!¥ ®t*f- 
StfltS C>I-) ¥tft¥tri^ C*!®!*! 

*rtCS¥*l ¥S) JI®S I ®»I CSt¥ 

^®5 ^»i¥®Pi *ni**ts fsfefi ¥rs st^c5t:¥s 
ntssrf^® ® nfs'f® ss si c^tiss 

^?®s ¥l®f«ir¥ ¥t^SS ¥ts SJt*f¥ ® sp® 
®f®»ftS5l ¥CS I JJfl®: fsf^BClS 
*rtst¥ s?^si:¥tcss *rt® ¥®t® 

®f®¥S I 

fsf¥SWS cstfe Ifva 4ts 4¥- 
St® SS StStS^¥ n^St^CS sift® 
SSI ^sftrlt^«r ®tt*r ¥*ti®ft® ssi 
CSS1 CSlS, '••• SJt® (Rad) st®ts ftf^SS 
csc¥ cs *fftsts ®t’t ss, ®tr® ®¥iB 
®\si¥tcss ®t*fst®1 ®¥ f®<^S ®¥ 

St® st¥C® *tti:si fsf¥s*t®fs® ftsftpsts 
^®®i, ^rg®* ftfsFSCTs «r¥f®s &ns 
ftcis®tts ®®-sftr, ststsftr, 

®ss f¥, 3p® ft^tssffs® ftsftpsi ss 
¥Sl® ^ftsM ftss ststsfsf cs 
nftstrt «rcstn ¥sc® ss, ®¥|5 Biitssi 
¥nt®ftr® fssftrai «ff®tst:s ®ts 4ts 
Starts ®i cs^ «fist®s ss I 

fsf«i-«rs® ststsfts fsftpstsis 
siftirsrws stsi ftcis®tts «r®tft® ssi 
fsftFsws ¥w w® ftcstftf® sw H® ® 



« ftutn [ 


5FCII ^ftrWi:5H 

Jftftwi H» 

HOj* ^il 

•ft^ftr (Pcroxy) ^|i I *rt«ftr 

W>r I ^rWCaF^i^^if qf^ii 

f^f#5ta •rfa^c'^ '«tcs(¥ mg 

nf«*i« VI I 

ifgw ^fiirwc5i« ’thtsftr 

¥s:9! fif^rtsr^: ¥<jt*if5^tN, ^itPr®, 

?t^tstcaf*F fe«.*{a I ^irs 

^sj?R*r c^cg •f«rM- 

fe<.*rtT5r fif«ft=fg: 

tf5f^=r at^^g fee’ll V I 
’ItftHfJ nfsisitattg 5^ (Poly¬ 
merized) 'Bif^’Fta ^fc'® 

C9vif gt^tf ^T’fngi nta I «(fgcg!T 5»i 

f^f«» ’T?i»i ‘ap-r-ftw’ii 
(Cross-link) wt«1 ^ *tC^ I 
f^pFaigfiig f^^f^si 

’Tfflwj ^g«g Vi ’ftc'i if*!*! 

gvT eg. ^ftregg ^gt:»i 

c?rgg evtg c^tg ^«itg fgf%gg-g?g"tfv 
gfgi c>Ki cnti eg, g^g'® g^ti gc^g 
^•rg egfg ^Fcg esenggeg ugr-gftr gm 
tog ggeg nttg gt i fgigt^ 

gg^gptg grf^srrgg fgfggg-fgg^tgg'g 
g^lB «rgt!^g gtgeg i gg'^g^ >«% gtltSl- 
egg «t% ^fi^sfg ggfg® *ffti:grH »ggg>j 
tfgtgg ^gg ir.. gjt® fgfggg «rcgtg gw 

wti c^rif, fait fgg tw gtwg 'gfi5« 


gw^i fN ttgtgg gtgi:« wfiNt*! 
fgfggg «tcgttt gggg|5 gfgi gtf i 
egtgri gtg, eg gg gtttifgg tgt< 
egg^gfg gfgcgcgg gftgtt ggtrg ttw. 
etsfggftfggg-fggg^i gtgi g«g i ttgtgtl® 
« gjtgtgrittotc^rtf^cgtegwtg t«g«: 
gfget^ *^^egg fgfggg-tggt^ggl gw i 
fgg ^tet gggtit «ft^egg eggggfg 
gfgcgg gjfg^ gg ^g^ ^tegg 
fgfggg-^rfsegtgtfe itg ttg i 

fSnj^tegg gtgg gjtfgwi gitfgsfB 
g^gwtgg 'flgl8 ggjitgag fettgfg i ®?lg- 
egftg 'flctcg «-gt^ 5 f%rtt,^Jtrgg gfgg 
(gg{8 fgfggg-fggg tgK v i 
gfgffgg «iggtg «rtficgtgg gg*! ettt 
jj^igt^g >6 g«itg gfgcgg egfgw ‘fltSg 
•gg ^fggi «itc^ i eg gg gtgtgfgg 
tgK «-^tt5f%rit,^itfgcgg fetfg^ gt< 
g"ttgcg gitgt® gfefg, eg^ft ‘gg fgfggg- 
fggg«t« geg i f^^lfgg, ‘flf^wfgg 
«f^to gfgtocg gfm^rg «l«tg (Loca¬ 
lized anoxia) g|& gcg’ fgfggtgfgas ^fapii 

fggfgg geg i ^gfgfe^ gtgfg^g ggKgg.? 
^gfg ^fgegegg stn ggfg i ggi ggi 
etw, ^Igfg ^fmgegg tog sfg g^ig 
fgfggg-fggfwgi gitg^ gg i sjfgtg gfgcgtgg 
Fin gfgtfgegg gtai »•% gw fgfggg- 
gggt% wg gtet e*fhtg i 

8?|gegtcg gfggtl^g (Sulphydiyl) 

^gg ggfg® gwgfB egt ggsr? ^fggg- 
f^ga ggtc<g ggfg tfggi etwi fgHg 
(Cysteine) gfgg 'ggjs gjttoi ^tfg® « 
a^^gtwtg gfgg fg®g ggftg ‘ggiB 
f (Tripeptide) ear%g ftfggi- 

to *nrrc<g gwT gjn I 4gr*gftrg fgg^ii 



ira 

CFt<f «RW C^?f ^IB 


jfCT c^-r ’rcit^w^rv ?»! nt'811 c^rcw i 

»rl»wt?r '6 •nurt^w 

c^«n?nr ^1 

car^\i ftpFflf- 

ftiTst? :prr<ftw I ^i?»T<<rTV 

•fNfl c»rc^l S|W AET, MEG, 

(Cystcamine) « 'Bjitisitf^llt^ 

w, c>T 3!^rf f^®5t^?C9i 

cat%? «rt^Rr^5 f^f%a*l- 

) i?%Cf 

csrtiBsr ^ '»r*l? »rc'f 

?lt*Thlf^^ ^'3' ^1 C«ttk5f 

®tl’rt»i*Ft^® (—s—s—) 
«a?^—SH «irtc^ I 

—S—S—c*[t5fc^ii sitm*i c«rfiBc*nf 


n> 

^ «r®j’^ *i^*it® ’ll w*J 

^ c^rttesf «T*ioftc^ 1 

ciVnt ▼•irt f5[f®« fentftpw 

c^k«fn ftf%3*rart® ^ 

^W5j[^3 ^zw m 

?i^i 1 

’Ttf^^ f^f%?*l“f^^lf®t»r'^t ‘O’f’l C^fsT 
4^1*11 ^tf<?® f^, ’ll w 

catf^s f^fVflC'Tw orc^w »rw 

’P«C® •ftril I JJ^lf® f?f%?*f- 

f^f®ff *rwtc«f9 f»(3sf*i ^rcitn c^ 
'«it*lt^jai^ c»fti I sftsrtf^ir '■i^rff ® 

«rf®f^tif 'srlT'itfp® 

'a«rwi ^t*rf®tn «fnt»r 

®?I1 ’ll? sn I ^t-f1 ®f1 ^tl, 'afl^ ®R®t® 
‘a^’I’l ija ijn i 

3T®j®t?i «i^rn*ic’T *rts*rt*if^’F if®‘9 9jt*f® 
*U95t9 I ?(®9t^ 

fsi9t9t‘r9 fe*rt9 f^«f^tf9® ^z^ ‘a^t’f 
artc^R »f9t5C!r ®9f 9 f9*r? 79 m i 


'5f‘l^‘l*W 

?*|5T ® wHttrrfTT 

9^ C9 9?Nf9®1 fWr®^ »lt«ft9*l cm 9J99tt99 ®«(1 *tt«9l 

’FtC® •itC’f, ®1 99—f9®fK99 4C®J9fB 9t91 ^ C»W®f^9 i* C9l^ ^199 C9^ 
nt9tnt w »lt9tt9T9 999t9 9f^®9J«r9 ft*! 911 

I «flft9 >r®J®t9 9^ ftr99 

4 ^ 9CT9 ^r99®1 C®, C»r ’TW® 9^tW9 C-tt9l 9l9, ftl 

<S^f®9tft9I99 919J 9®tt9®J '"itCf I 99J 9C99 9t9*n ft*! 9] I <999 ft, 


t 





«f<r*[ fVcf'S 4^ ’T’»W C^ts?'« 

tfflcn ^wr<r ^r®?tc»T cA i 
i«»»» "T'st^i fVj *aj^ 

^31 ‘^^'<11 

cn, »it«rt?iii 

»rtr»i ’fit^ft'e »fl^i5 

I nrtf^^'s^f *f'<r- 
^c«f7 =it:*f '«»i’vt8r 

^ratf^r^i ^t*i f5re»t^«tc^ I 

ertu «•• c^tutc’H 

^8iiii «i*i^^«i c»i^ ^cisri «3t 

’rt^tw «fwfl c^t^» cifTfe 
or<n w I 

Animalcula ^ I 

ci'rt? 5i:»ia <a^ *iti «r*ta 
»fl^l5 c^wr ^*ra ^j^ti fk^ i 

’nw ’I'Wc^ ’itiia 
W F«lt5*l C'T’TC^ *ltiT I 

c»ir«5j^^a nwa f?:^a ^a- 

8* c'tw ^1* 'oi nfl^«fV 
nfv ftn I f^f^i ’ia«%^ •a^lS^ ^?c»i 
^15 c«i»i I 

# 

atlwt«srtfrai ^rtw <<^16 c»^mi 
«<i^l8 ^sfit ?Ra- 

^z^ ^ ^^I5r$ ’salSa «rfpr 

▼W3f I 

a^8 5C^a ^al5 ^^Prfta f?wa «rat^ 
aa t 5 ^ «iana fl[>i i ‘fla 
ital f^fa aPrsf *raK, aawa w 
'6 tfft%>r?|? n^caifi^wi -sstaPri 
f«fa ’tt^a tt»i n?Nn ^ ca ftaai 
^aa, ^1 all^ fena 


aca^ a^ta cata a-af^ vaata 
(Cell theory) atfl ’Rl aa I 

aatS acaa aita strata ^ftf- 
cata aan cata's ataii fa»i ai i «i*l?t^*i 
aiaa atatiar aa «raa cata ai ca>i ^fiata 
aiaai 

cacwaacaa ata aa ^awt^a aratafta 
caVf’Ta acaa afa* a^aa ^rw call 

aiaa i ataa feataaf^ a^ai aaata 
^tia—^tca cataa f«fPiara a^ aia 
caai ata, ca aacai^tcateai aai aaata i 
aftcata-aftr ats ai arcaa 
atata aaa c^ca atai ^tai apii^ 
ca cata'« f?afaraa atatia a^ aia i 
a^ ata caaata aaiata aa^ ai 
atai at^ caar (Hand Lens) I ^a»» 
^a«tfataai ^tf^a ataa cat 
(iiai5 cat^a atattar cata'Q f^fataa 
atatta a^ ata ®itata ^ta 'ata 
(iialS ca^ fata ^taa a^ ata caai 
JT^ai 'flats ataa ^ «rtt« ^ faf^ 
af^acaaia^ta flfaa c^faaafl^aa aa 
^«fa aai aa i 

(flata faf^a aac*ia aa'«'sttaa 
ajaata aaiai faf aai ata 1 

'attafiiata faatataa Pl^taai a'fla- 
a>fa fataa aataa wttata ai 

^aata ataa i ‘fl^ aaai^ aa^ ca^rf’ta 
«fla^ a^ ata caaata to wfat^ ataalS 
ata caa atca i aataa ca^r 'fl^ ati 
ajaata aai aa I caaa—'at^*fHat ata 
atattaj cataa a? faf^ata caai ata 
«iia^ ^ataalB^* air® faf^ 
ca^ attai 'flats cat^ ^tiata atatiar 

'attai aai a’ ^ 



C5tc<r *fc^5 1 »r^iw:n 4^ IW l «3r ^OW *rN Stereoscopic 
fC»l1 C^f»r¥ l Dissecting Microscope I 'fit liHl C¥tW 

¥rfn <i|¥| 8 Standard Microscope I *r®^ I 






( «tt?l ) 


41 Wtti PKXa *•• 

««. ^ ^ TO cw I '*w *'♦*" 

ftron ’it^w «Vntf ■<> TO ftRTOs c7<ti TO I 

W TOI TO TO ■*¥ wt« n« TOTO t5 ’f ■’<» =” ■'* 


t 

^fli «T^gF «rtit5 c?r59 ifisr 

^ ^55t5 -f% 5m 8 C5t^ «»• tfm 5f5l5f5l 4^ 5C3J ^jg 'Bft^-f^T’T « >18 

5C5JI 4?(B5 ^{B 4t^ War^jg® 5tC^ I C5C55 5CI 

5J55t5 ’P51 55 I 5FW C^^ C5t5'« faff^55 *f5*t5^5t5 n?tC<5 f%^5 f^Cff «ltl»lt5 

5t5tC5^ CW^t? I ’It5ta«l *[15151 C5«51 55, Prt5f ^5 5^/11 fiff55 

5Cai5 ^ZW 45 ^t5 45|g 4^ C5, 5^1 4^ 501 5^5*1 551 5«5 55 I 



5l^5C5t^t555 C5t^t5\ 5tlcai'tcgt5 I 

[ ^tl5^55t5 «lf ^5jm C5t^, f®f%55 

( 5tr5C»l1 )*45 C5\«IIW 4m ] 


'BJtWtS 5t5tC5r C5 
mf5t55 5t5l 4^ 5CS 551 5t5 I 

C5 55 5tat ®m't5 55t5 5fC9 
5t5, ^t5l Bacteriological, Medical 51 
Research Microscope 5J55t5 ¥C551 
4t 51«^5 5t5t5*r^: i*** C5C^ >,«•• 
•rtl Corn'S f5f55l^ 5^ 5fC5 C55t5t5 
'555H 5tr5f I 45 5t5l 5rf¥|gf55l 51 


>b'l—>»o. 3^tC55 5C5J C5C55 5^5 

55^5*15 ^tC5 '« 5fi|55 

5C5 5015 ^«f5 ^51 5C5, 

C5 55 f^l ^5aitf5C¥5l ^t5« 5^15 f^OI- 
ftORl f%f 45 5l5l C5C55 f^5«0I f% 
«ltC5, 551 f555^ 5ft5l 5t5 f5 I 

iS»« n^t^5 455 f5t^ 5l^Wtcfef5 
51^tf5^ 55t5 TO C5 C^t5'9 f5ff55Cf I 


ipf *fh5 •n ¥n ft*ii I cflc<f «tc^ «(f^hsctiw 

cw<rj irti, ^11 ^»5}5 cv nt^ti 

«>it c»i«f8i ’Tt^tni «ftfltc*ii gfifl ni c<cT 

Rotary Microtome I C«lt?ltC*l1 Vi ¥C»I 5t?ff«f5 ^5 



( WC»>1 ] 

c^t^ K5 vca ^ ’ftmanr *i^ ^ ^ ’iti i ^ 

a^ V PT^’i^T ^ai I at^wtcfetw itK ^tcsa 

«a¥l8 c^ nrtatfi'wa art^cw aftca catiR ai wtitaa wtwi 


«it«f« 

•frNttfsf^js' TOT •rfiaF« mn ^pr fkrs vi i 

nfl 4^ wv 

?iti® ’?'?ii ff I ^Tti 

fi»[ *rh5 111 5^t?r '4 ^hc^ 


iWfn t JW 

CWV ^ ^*111 ?%! *ri?N 

I 

t 

>»«« Jftc»l C5r?tfl»irtr9 Fritz Zcrnikc 

4ft5 4^ ^ wvK^f 



^ttcaptC^H I 

()-4f c»r\«rc3r 4f« ] 

^ Ctf^n ^t?l 41^ C^t^l 

^l•^tl5^1 srti^cfir >c« *r*rtt<a »iWw i 4^ ^ Phase- 

•ft'^1 ’F«t9 fw*f to contrast Microscope I 



^ 1«f 

Lapse - Motion Picture - Photograph 7 -l 


^«*r wrt c¥tsr« 

5T<fl TO ’ll I c»rc»i?i 

^ ^tif «arr? 



•afcaf ’wi fi, w cTOi 

Pff^a cirti ^ i 

f^Prcjfw ^ fii 



1st ^ I 


«rfi»it I 

nfl’W ¥?l ^ I Phase-contrast ^tTsi. ws ni^T C?<n 

Microscopc-<a'^Pr'5 c»TW f^f^iT c^*r ^tw, ‘av«>ri 
CT11 ^ I TO «I|^ nm TO Time- ^) iTTT I 




Wtn«fiwtn [ 


^ftspt? ^c?i c»r<rt^t^ 

I 

'^tt»ita c^tsT^ f^f=(^c^ 

5itj( ^jjil *rf?|^tf'!T 

^Sf'sl I *TCflf «ltS 'il’^18 

^'e ^ *r?=ft?t I 'flS Resolving 

power. ^ ^ 

cbU^ c?^i 

I 

C’itf’f^ ^C 5 H Resolving 

power ^ 51? I ^C^t? ’f^l- 

?i ^r«!l 

Jit^tsftt^Ki ?c3i 5rt?t?*l 

?? C*!^ 

?C31? Resolving power ^ c?^ I 

<ii^l5 fnfSi^tw? 1^^? c?r^ 

^t'6?l C?? SFC? f^c? f?^i^- 

•ft'swi ?tfi «r?« 
c??i 51? I 


•i^t? ?r? nwK ^t<rtwi 

^i? Ic»i?!^ii'«f»i ?<r3i^ '»tc^ 

?t:?, ^?5t^ c’T^trJT wk»ii c?<n 

?tc? <4?^ ^t? ’rt^?i c’risi^ 
it?tc?f ??i w ^t?i gwi 

>rt?ti?j ?rtc?' c?Wt wf\ w i 

^;»v3» Jftc8i ^-^51 'srt#! W 

5FW511 

n:? ?ta? 

>ft?51 I );>«• Jffti:*|i c»fW? 

«t5:51 ®fC^ ?3 #t?-f^^C?? 

?18 '8^t^^‘l ^t? I 

^iW? ’it?t?‘i «[i?t^‘r 

?a? 51CT 

C??tC5f1 ^ZHZ^ I 1*1^ ?5I Cftf, 

iii? c?t?'e ’«?till c??5r, t? 

^t^l '^z^ *f^i • 

'Bit? 4^15 c?t? 4^ c?. faff??c^^ =11 
^ffc? ftf^'stc?? f^®? ^t?i ?t:? =111 
^?®tf?i?f?l ^ti:? ?iil5 ^t?*® 

^?1 ?t?, c? ^^z^ ?t?1 ?t?ft*f=i I 





cvtfWwjr TOT c^ii 

¥S| fW, ciffe 
^lf *ttt^, ^ 

^w\fi «f®'a-c^f»ir^n fsfcw 
*f?N ¥:?f c?<rThi i 

<rm5i fe^9- 

nps*i ^^«\jtra5 wc^ 
c?f^-cfef*n:Tf*fl5, ^fl5 
iwtcl I 

^tar ^t5i 

^ fw aif®'«-c^ftc^ti:*r5 

4^ jfffj «f®'6 « *rw 

4^ JicT etfSrci cif<n cuvs nt^ir i 
'^r® c^ *tt<’fT 9if^^ ^1 

Interference ^ *rr»ras §*fl f^t? 

»lt^I W I 4m?cafltf«- 
*rhimi 4^jB c=®tit*ftj?i^ 
^it*T ^i>t 4^^ ^ 

I 

^ ?pr, 4t 
▼tar 5R1 ai« 

Tl arc^f&l I 


ci>Piwt*r ^ 4| fij«n 
▼®l ’re’f I ▼iMtit® ar^fiwrs 4^ 
4^ ifitf? to 4^i5 a,*«* 
^ «*T“«^t^sr ^1 I 

>9 ^ «aT 

•ffa^fii^ >iUTfn ^tjvit® c^’r*»rf^ 

4^^ ^1 ▼tar 

▼«re JT^^f I 
▼rt^ (3t5t 

f5r»(»iti <fj^*ri“»f^’fi 

4^|5 3it»ft3*i wt’T »p^ ▼®n^ I 

4^ cntniBs “cir?t?t ?s}t^” 

▼I ‘«N-r feiptii’i 4^ cflft»n 

▼t^i ^?*i^t5r ▼?t^5T 4^^ c^ c^t*! 
arti«? ^t*jj 4^ caft «lf^ta^ ifv 
^tcai. asi *fat^i ▼la c^^zf^ i 4^ aa:*ra 
®t^at»r ftc-fa ♦ffhac*r 4^ caff ararfrs 
»it?taj ▼ra aw arapita ▼ai vi i ^wt^ai 
4-»f"»lt# ♦fa*f^i-faaWl ▼awa i 

c»rOT ^jt>irt^ WC5^^Wi 

aftwa caw ▼Jtartcaa artawa cata ▼aata 
^ 'sfa^ •r«-catn ntaaii-a^^ acaaii 
▼awai ntj-cata fawta^ai »ratf!f*fi, 
^a^i af?m caw ▼rfaitw 
^r\z4 ajt*fa4tca ncaaai ▼ataai 4 ^ 


ic^ca ^*1 aitifa 4aj5 caf^- acaaata aw ca^ at«ai atw, an 
cfePiwt^r 4a^ *rt^ t^aotraa arfiatcsfir atOTi aiWa earn n"nfV8 ncaaitrw 
atin cawta 4ktfirnwc^ wfa4ai8ca%n nata^i aa^ ntwi 







c^FCia »<?I5 

9i«? 

^’Fl cn:^ I ‘fli =t^5T 

^gr^cif ’tjt>T 

f?nr ^cat’ftaptv c^fT^s 

?'a* nfti^ttf cw'e^l i 
^'*.fnr«a c^N vi =111 

«r5f9i^ c’T 

4^* It I 

C^ *w«st ?J^5f 
^itwt^fsaf 

»ftf^!f 'Srf^s^l ?«3 >!*l'af 

frills ^wt^i ^tc^if’Ff^ar «r¥t"t 1 

va^ «(9C*r? ^rtwt^fsai C5t»il 

9W11 'fl’FfS f^*r«srt? ?ff5F« c^f^r®-ts? 

faF5ii—^t9 'flffe ff«F’TiTr^ 
’jf^fti ??r wt 

•rIt’Fi 'Bitc^it^fR- 


C5t»!i I ^-<rr^ 'iTti»rt^ftra* 

»rf^tflt §^?-np5*i 

•iTtlS^ ^rfwfir^ 'e ^c?itt*r? c^t^r c^t^r 
c?<ft ’?rti «itr»it<F- 

flaifBr® ?f^*i «ftc*if|5Ft3 -sfts 
C’l^'h ■'»rtC«tf33ft3 '^13^ 

Jltf^H ^<8*31^3 *a[5 C?^l Thr I 

9\f\^ 

"?< « <St3 itS'Q ftf353*l 3r|B^1 

•rft^i wa c^r«f3t3 >itfV5( i^3t| 

<41^15 ^3^fa|i3 ltsi*ff^? 

^C3tfi *rtfer®3 ?fai*i 
5l3f5 38 313181 

«fr® 3813 <a83t3 C^t33r{B8t3 fif5^35l 
C331 3t31 >S«»» C>lhwi8 '2f6'8^3* 

3rlg8l C831 C?C3 3W 3^31 3tt«81 

^8 ^C8 nlt^l 831 8^3 

38'®f^3 =3t?tC3I I «a| 8f33 §*r'3r?tB3 
3t3 ^r3t5^ C»rtsit3 «l3Srt3C'8fe3t-8 

(«. ‘4i>r. ’^-s) I'«, '«-> §'!»f3'?s 8i:3f88 

i>«»3 »rtC91 <413^ C3[\3t3C^ ^8»|§ C35^ft3l 
8t3f8»i I «. <a>r. 's-^ 8’i'*rc'<r 
8C3f8^ ^9«»« 5111911 «. 43- '€-« 
88'-*lf3aF3l 83t8 I 



'Q 


•^oiy ^9^, T j^’sr jf^'vj? 



Ifir 'srtc5!f’pr5iii— OS'!),OOP mu’ll 

c«fc^ si5T?f msi?? 'siTcsffim? c""’!3pn^5 «5f^flir »a^ ^nm^fBailS ^c»i mlScicg i 

^ mW? ft m’f CVi^fl ^TCS I sitHJ 

'f!r<|T>rr’fS mrff’I'T? ^1-%^ ^fel?t*f, tfftl. «1 «i^*s 

<a^f^ cw^i mcB51 sf^fB cm*!! ’fit’n ^ i f^»i fw®? *ic? 

®lITf5C«? (c*^) ^ I 









^^?il \5t5ft5 *tt« ’tt® »i?«2r^ I 'sjc^wi 

c»n:»i?r c^rM ^i nr^ i ^t^ii « *r^t?f 

*ttj:«?j vii^ «ttc« '•rtfsRs&i 7\v ^t^\^ wt'fl i 

cfeRc®!?! ciic^ cjf^tc^ cwnf 

5?^5( ^c?i ;rr« I ^ *f^T5 ^Vs 

^tc?i c^ wt'ei 5IWT ^it^c’i, ^1 



*r?i*^w« 5it «itc^ I «tt^ >rs9i!t 

tuT «rtt« CTtij wt'e I jf^'hi *rt^ ^m 

^twf 5r«cT fwwi t5 OT« ^cn 

C5r3[^l ^tw I 


-rlf-^ 



^®Tc« c^t ^—^vs i ^ 
c^, c^9!c^f^ cww m-e^l ^tiii ^W?t 

«rr9it^T?i =rrft^f« «i"ttv 

f^PW: ’StJt'O c?'*!! ^ i 

CT?p?i «stT5i®!Tr« 5itts( in^^i fi*r I <<^1 ^iw 

^mvsi ^ fi*r I m c??j I <si'T5i»iitQ t5 ^ttii 

^ I ^ltt»|, CW^ »1^1 ^85tiR 

5ics 'et^ I ^ '5iW*r5i t5 »i^«w fwt^ ‘uto sw i 

^tP» ’tP? 'eC^ I f^5I!T% Kt^\ fsic-f to 

to I <1^ 'fid I 

^ y?i • »f^N*rw t? *it5 ^^car %!ifi 
«ltw ^tc^ urn C^5 ‘ilf^C^l 'BJtJf^t?! «?^»f 

C^P? aj^PSW I to ^\Z^, ^Z^ si1 to 

C^t «l^»rfel »l*fc^ C9Z^ ^PB I ^tapl ^•>"f feaitoij *?& 

c»r^ >riP9Ji wtar ^»ic^ attc^ i 

m ^psr apR»(; ijt*i,^cii m, ^z^ 
to t5 '«’? ^^z^ «rr<i5n 

c^car aro ^PR I a!t<(t?ii«s «tft!ia!TtP«^ *fto 

fwni »!^OT to I 'sto ^<itor ?to i 

*m^n «tw «tf^ tW?j f^to ’tP? 'ed i f5^fM*ft5 
>8 «in«5? ?C!l ««ltC^ I ^'*(51 W ® ^ ^tfl?l aRt5T 

^ ^^<5! 5Tt%1 59P51 ait^aito^ ^tif to'e 

iK« artc5?r I -8 to ^afJT'e tii5F-«ii^l?i f^f»r»Tt? 'e^rsf j* «• iw 
^ aitc^i to^itai f3[aito^J «t«r wt»Rr to 

tof I c^ to, «»w?i to aitc^ to ^ tw 

c^MT I >i^ir if»T toi, ^1 ftsif^tto atto « ii»r tom. to. 
to m I f|arf^»ii aitoi wi»i to ▼m c^ *ito i 



fiwi *11 rtw fe^CII *11? <»(% )KSIt« ?t»l '7l> 

•TO I »!TOTO carrc^ &tc=! TO^ri ctof TO 

TOTO (TBW «TO I CTO c^tTO TO cTO TO^ f^tPf*i1 
TO^onr >rcw ^ TOtoiii f^s)f*r»ii ^ TOi i 

wre TO'e TOtW <r§f^ ir^Wts? f^5S[f»fvit!i »ltsp <rW CTO 
TO TO • ^ci»« i 

TOl »rtTO wt5tC5r?i «rra c*f^ TOt^ c»it^ fro 

<*tt*f »il^? Tot f ?l C9It^ CTOfl^T I 5^1^511 

^I^WTOl TOt^&l TO ^^•IJt'O CTO TO^rfflTO TO 
I CT^ «r^JI TO I TOTO C^^ ^t?l c»t^ 

^tan I i;>i^ TO«i?r ^st »iiTO TO «• »ni?i to 

TOt^lN TO1 »itcM TO 4 ’i^or? «ic»i ^f^cn ^tii i 

f^^TOl TO c^w c^^tir di^K 

cnt »i5rc!oi TOj «ft5 TOtii 

<aiTO TO «rrw I TO 'e^C5i c^it-TO 
TOT^ TO«l«P5T TO WITO 'fiTO 

«fp •rt'enl TO TO ^*tC5F ^*TC^ CTOCT^ '6^51 *SiZ^ I 

f^Pr»n >?& I5TO TO, cto ^TOfi?! c<kc^^ C3^«f^ 

’wir I 

ctTO ^TOt^CiJ -^N»fTtO C^tCTO TO 

>iTO^ti TO mTO to I »rTO TO f^^TOl toc^ 
TOR %R TO ^taitTO CJI^tC^l^ CTO TO I 

5(t:TO TOt*It^ ^TTOtarl TO I TOW® TOW 

wti^w ^Tw TO cwc^w ^cw, TO f^ww ^TO ^1 c¥w 

TO TO I ‘il^W C^TC’^TOW TOW TO I 'WtCWl CW^ TO *icqf I 
^TOtTOW WF9f WWW ’itW'T® WTO TO fWwTOl t? • 

CTO C^rC’^CWW C»fCW 'SJtCWl *tTO **w?ww Wf»T WWC^ *lfw*l'® WW iiw? 

^wTOl «tw wcwjI w«^ to to I 

ftwfwl «rww TO 4^W91TOW TOf^ CW^ICTO ^TOtTO I 
TO*rw TO wFtc^ I ^tc>i w>i^ I ^twTOwi to ’sd i ^*rwtTOw 

WWW» <ITO ^w» W^CW I ^ WtW wt^t? TOtW fWwR*!l Wtail WfWWtW ^TOt^ 









m, ca?tc«?r ^tPI fCT ‘ilf^Cl 5W— 

c^f^p5^ firc^ ^tw?i ^itail ^ I 

c«*it^ ’Site’ll c3Jt^ f^siRsite^ ?f^«i f?e^ ’it?n f%« 
f^siRsil ^i^«f^tc^ *i<Kgi’® 1 «ff^«i f?c^ wrs I 

sie*!! «^^r^Tsi ^c«i I i %*i»itMeii 

sit^tn w’le^ ^?p ^c?i I ’pesi f^’if^sfi «it3it?i VI I >^11 ’I’Ri 

f?5lf^»l1 C^*l «ltC^ I *Si^ 

C^l^ ’Its I «tS<lS C’P^^Stft ^1 ’It^ Sfl sit^tf ’l^ei^S ^S’F ’tSTStS 
’lew ’lesr ^tsts 5wic^ ^?p to i c’ps c®i^t®s c^ite^ 

*ff5FC*t KSl I 5TO CSlC^®?-ilS liis? f^^’Pt^'QfflJtC'OS ^tfes 

tiiRics ^rc^ I «iif«r»i ^itc>i c’lsPi f^S’Pt^'Q^utc'ss ?r^«i «rtc« C'^ts i 
c’lStcii csr«3it®s C5?t^ f^si^tc’i c’te^ i 'ii^^l sts sts 

’tfiscsi ®lts St^tstf^ ‘«ric^ ’sitcS’F^I stsi—C’l^l Sts wf^«l--nr"5es l iiistw 
srt9is ^s?^ts ’ifss'^s se^ I fws? cses? ital ^c»ts c^i^t'ss C35t^ to 
wastes '5ie^s‘tf ^ sss ^nst^^s casrte^s cse«r i ^ts to mm 
cs ^Hstsil se® fssf^sjl ^ cs mm fl«T. «ts cpcs 

^sp^s; =?tewt ftsf^^ts sss* M9ie^ ^ ’fcs i ^1 'sitest sf^e«t 

»iifscs sts I s'csT ^esfs ^sp^i ^^est^s %fk ste’F fssf^ 

^t^t^tf? SCSI sts I stsiss^; •snt'Q sjte^s ’Ft^t’ptfl «rTO 
ftsRsii ’tcsi TO ^t^stes to csc^ stc^F i ^’s^ts »iisi <*fts 
^es ??sc^ stes^ 'ss^ s^ts i^’csc^s scsjl «tsl ^tws «i%f 
sifses cs'esi i 





i I Jittfi ^Tt»i c^ii ^?r r 

Jl8 w*ii 

) 

‘?ts ^ I n? ^ 51T»T ^t?f =11 ? 

«2f. ® I Symbiosis ? <i|il ? 

S)«lffef*ri«t ^iWc^l 

«f: 8 I ^9!? ?C®<I m ?t?1 C^ f 5f1 «I® t 

?t?, 

^S i I mi >lt9tc«ll fWC9T c^ 

^65^t:*til 59, ^6 ^»ft9 9t®^ I 

f^C9 C9f9C9 ®rt>19t9 >!:▼ m 5C« ^tC9^ 49’ ^t9 ^*1 
«9^*t^99 '6 nPl <lf«9tC®t ^ 59 I 4^ M® 

^JtC»l f9^f9^ 59 49’n ^t99l C^i:^9 f5t5C9 Alt'll 9C«9 C®!®? I 

f%^9l 9ft9r5 <19 C955^ C59C^ <1t9—C9 
®ltC5, ^1 ®l^r 9^9^91^ C9t9r| 9t9 I '5lt9tt?9 ^®*ff^9 9^98f C5t9 
^ f%^C99 ®(5r 9f%«P I 4^:99 C9 C9^t9 955C99 'sr^f9<^<^1 
Tf«tf99y 9tC9y 911 9t9f^5 <lf9<5<«1 «p9lt9 9l I f»f^C99 C5tC99 

C<1«tT5Sf^9 95^f 9^1 T9 9tT9t9 TC®r, C9f^tr5 «lfT5|f9 <1tT fT^ ^1 
99 I Tt5tTl 9^CT9 ^’lf9^<Tt9 TT®! CflCT C<1:®f« Tt9l f99i:T <1t:9 9l I 

« I «rTfT9 9t:TJ 95^9tRTl '6 95t9’5tl99 ^9t59«l ®Il9^#tf9Tl 
Symbiosis I ^l& flfri «?t9 dt9 9tT9t9 4T m *t9*»PtC99 

fpprrw 999t9 TC9 I 9tlC9 C9CT 9t9t9‘rTtC9 C9C9 C9tT1 9t9 91 9ftC99 
95t9Tt9 I «rc®t9I#rf9Tl fT9 9TC99 5tT *ttt9 : 

(T) ^f%C9 95t9^9—^9t59«l 9lt^T9 (Lichen) I ’flrt'e®l1 ^ 

i^aitT Wt^9 ^^9 4T^ W 9tfT ®lT%?TPn lrf€9It9 C3Ff^9tfTn 



w ^tai^ c^ I 

W 'e »n^t^t3T—lirt??i«i *il>w. cit»il 

^f%w I uqom vii^ «t^ I 

^ ^c?i cut itOT 

'6 '^(t® c^na I 

(it) «tt*iT? 5^c8r «itira I 

^tir, ^ttW srI I 1T®5(t«^ ittl^ U1?F 

81 5it5ii ?cw ^twi ^ 

f^srt c^f^t^t ^11 ci?ca[« <fl?i ^jf^ap5[ (?i^ I c^V{ 

^•T ^ utM cw^ttw,^1 fk^ ^nui 

^ ^ '6 ?^5t captwtftt^ I captwt«ttc^ 

3TC<fj <i*rfifi »r^«r wc«?t C3ftwtf^»if«* captc’rt?tt^c^ 

C3Ftt?t?tt^~^1?i ifraf ?i?^rtwt< 'Bift^v*!^ ^8it^- 

»PNt:9r?^ I captcsit?ftt3%a ^Kt^ *t?t< wtwtl^st (^ 

( ^spw Xanthophyll) I «{tc^ (»lK 

'« 'siTtC’^t^tftit «lfi¥t*N"t !15 

m-^ ) I 


^C5^¥5 



jftcsr 

^«fit*f^ ^>r 

' 

^«c=fw 

?in5! c’ft^t?! 'e 

'8l«(jt*t’F ^'<f^tC^ ^Si«»1 5ftC^^ 

c*r€5l i 

C!|tC^9I ®it® I 

»f«R I ^cksia 

CTO »ii^5f5r I ’Tt^ 

cw f®f^ c^f^ c®r3 ^ 

5(5=^ fl’t'l ^tf5*n 

^«(Tt*t*Tt?r f^W I 

cn « ^atfr-tt^tc^iii 

c^ ^5«(3U5C!( mtv\ i 

bHH? 

^\m tofts? I to 
ft^nl fftw c?ftwi=ii lie’ll •f'pi 
c^ ^viU *n? nft® ^ ’i?t<to ft’fi 
«ft» ftft 


^r® v^i >ii^ ftft «w»i to- 

^tl5sitf??:® c^Nwt^ ^?isT I 

n? siitt«ph ^WTfil^lts? 

ftft ^f5 ?iN ^c?f c^^jzm c>r% af*f 
^csirs? c^N*fft I ftft 
Jitus? ^’sit^ tft’f’r sit® 

5FCii'*f I si'^ ?itvft?ivti'^3 »?5in c^i«ft*r 
csi^w^fa^^ «iti^ I 
ftft c>T^ ’»^cs?r'sff c?:9?l 

(i|^^ ^S^b- Iftfsi H-iil^5. ft. ftft *lt^ 

ft ft *ft^ » «fw c^ft«r 

csif 5ftt9 ^tw 
5?ra3i <45?^ b^'sj) 3Tfcsf atojft toftft? 
^«fjt*f¥ ft^'g' ^5f I 

3Ttr?! ^lf^J.h ^t*i ftl’JH 
h^fft^ Sj^jei ^fta I ftft 

ntrKf^^ft vfl? '<i^pjg fft^ 

«??<«[ '« 

'6?tsi^JI ?fti{ ♦filJltlft^ft*? vwi 
^53* j\\m ftft c^fti^ c^ftolB? 
5i5(®, csi^C3^ft?r tftftT ‘Sf?*l *tcw 

gnsi c»ifttlf5w c?csil ft^tft® i 
ft®*tif s?*!? ftft toft 

cspai c^ ftftl »l?l5?tft *tl? CTtn?t=J 

^wftcsisf I 

>S8 8 ntis? ^JfJTftft rMgrft ft»it^ 
^ftftrcs?w 'Bfit^ftf ft»Tt^ 

'sta '3f?c*fg to ^Jftftft 
^\^ 4^*, ft®tft ’fft^'Tttog 

ftwlg W 



18% 


•t«i«fwtn t 


'erf I 

*rw 4f^H *rtT, ¥jt5Tt<5t8 •tfl*it*i- 
-rfw fern 3>i"»ic# ^1 ijt?re 

>T"»ic# sftir ▼wfe'iJi I 
»r*ur sifTfl ^jNtn 

>»8% %?| %ltl7f5I 

•rta^it'rf^v nca^ii t^arfB «rf^it9 
*tftW1 ’!'’»IC^ aFt^ 5F?|?[t^ art^l 
war? 4fi|si f®c?|? >d<8 Jftc»j 

^t? ef*W »fw?f 

w 

’ft? ar? b>8ir »ftt*i 

S*ftf? *11*® ^c?? );»() jrix»i *tTft«(- 

fawt? c*ftn»i ^a^a ait® afca^r (^ajH? 
'eafaj^ii? »rt«r «5^R) I ««i »rrc»f 
^f? cafa^ c<f^t? 9it^ ‘nat'Pi 

om-fawil Orta'S ’lai'N »it« 
aFcan I »%> 5rtT9i at^t^c»r^ 

rffwtaifar cacar »ttf%a 
wf^-*rf¥ t^aiFta nta i 

»rta ^laia na aareiM gai i 
'eta^ aFasrerasjw cw^ 

^ca cm^i f^fSr miftata 
^fefsjvffalSa 5jtcaT»!a ^ i 
ij>^t 5rtc>i f®f5r f^t8[ ^1, 

eta ^ '6 «a^ i 

«ft«fftl&ar 

t^^*Ta ▼•I'Sfa ^aata 

ajt*rtra ^rfwa caf^.j fiwt^tctfa 
’ftaatta aF»it?aj 

W ^ ^15(1 c»tti I %rKt^ i5t»n 


c-^rf at^—-iftwa ^ ^ (11^ atas 
tal antftw, w lai ai^ 

'SI atwaa 5>ivn% *r<w ca^r? wi 
«rtaaata «ii^ a^*? fe^’Ttaaii^ ^atf 
^t'9t'8tf^ <nw 9 \ ff* %fifaata ^aata 
faf^i ataaii-nfa^nata ^t«f®rta sfaaa 
atacaa feiaFrti faria arfafS 

’fiS's ar® I 

^t<t^l8a ^it« fafeajtlSafa 
'oa ®^a ^^fiiata caftaaita »i'ara 

awa; -^attaa awj «rtaai caa <aaj 
'Bitwta caai caac's caiaf^ i %rtaai «al 
ajtatca sja^ a'p a^raa fag %itftfta 

aaras atacai i 

awa—^|s-r fefaaaaaa faata 
acaa ca, ajtrifaat^ iftrf a*trf ata 
a# aca, ata aw na^caa aaat <ataatca 
al ^ atai ftrfa aj'rra atiRa 
al cat»r aw i 

tafeaaata <aa?a fefa^^na—aa 
stf^ra cafw ^tai ata aaiaa, 'Stai ata 
auaa afa er% ^tta faala atai 
aptatl ^tai caac'-s cncataa, ai ^ttaa 
atafa^ ajiaa^l ’t^a aac® atatar aata i 
aa ^atiafa catwa ataa asi 'staw 
%itai aai cat® *rtta, sTtatlfaPea aiata 
^^Thre caa aai atta i 

atfa^attaa 4awa ’ttaaa nalai ara 
caataa, “ft^jtl5ca® ajtta” «aa aataa 
%ratvtf^ csrtlSa, ai cafTWa ajfw 
atva ataj *tt«ai atai ^faacaT a'Staa 
cn^ ^ ata*ttattaa f&raa.ataai *riftai 
ata caataa, at^ ^dV^rfita 
^ nfta^^a altti^ i 

at»ia, if;aail-a<fa^ 



1 HI 

TO fw cBtn c«fi:¥ c»rtft- 


^*rti c^ TOt?i «rrar ^ 

!»1 I 

utJTscfr f^«r 

C»ftart??f^ ^¥tcn 'eh ^ J(tii»c^ siMfl ▼’HI 
C^4PICT|l 

sitJf«cf iit?i '«ii- 5 it*fi ? 9 c^ *rtrs 
I *it<*rts ^<fwtJf 

nt<rN »lt?rw CTtarl ^ I 

^ff'e «• fj:m ^tn, 

^t5F'« f^C"f? 

^sfe»isii 4^f5 n’lf 51 :® ntw—cif^ 
^firc=nf I 

ca?^ J[t«rt«‘l f«r*itt5i 

«rwi ’Ttftfl'f 

cflffe ^flfST ’rt*iC5T?i c^c^r «? 

w caftM?[ ’rw CH 

c^^ iff^fai'iii ffntw 

4f9tc5 ’siti ^t?i*r? nt^ftfl §*nr v?r 

fenw 'eci I 

fsm f^Jitcif caf)? 

tNwi 5n ®*rcw d*it^ I 

TO 

ft<rjt'5 ^-r ^tA «t*in?iw’T 1 
>« ^wn ^tt’T sfS cafiin^wn 
3Pt^^ c^®cb 5itCT W'fiT 

c>iwr«r swfi[»j. *ft<n 

ftn ^ 1 1 


?jfar eim CTO TOf Wf« 
>Tt«rH ^c«nE I 

'<i’»lB «f«nt« ^-r ^ 5i^ 

Clfsr^ 'e^^ta to faafsr 
TO^r I ^nr® ^nca c®t»i^ta 

TO 5tilB ’Ttai^a aWata 

wcw <<^18 cat9^nacan tfjja aja^® ^a 1 

^tc^fta ^fira'®f»f at^f^fa® 
a«ata t** ajta^ fvs\ \ to ^flataf 
fk^m e faatcaa ®ta §*rca ^ac® aca, ®tl 
cat»inaca’T caac^sr, ?Ka a^ta® “ffv-rt^ 
® aHi ^ftia c®ft anil ata 1 

‘flan 4^15 at^i ^ntat^r ®[tfaf® atacif 1 
<at a^a ^ntata ®?r ata^t^ aa, <fllB ^a aaca 
^»fa a^ai ata <iia^ atta® 1 affa ® 
srijic® Ur^ «at fe^ftata fJia»i-caffe 
^f®a aa. aaa ^fiicaat fe^reatat 1 

fSiai-caf^ (cat«n ^nca ®d) ^%aa 
^cgr a^a, ® atfl batata «(tfafrta 
§^ata caa acH ® af^aapfc<l% 
aa^a^fiii apm, sftrta^ ® 
faatia aiaatcaa to cataaacaa 
car^ ^faicaa ®^|8 a^a aam ^a 
fa<lta ^ai^a, cal5 sfl^\ ca®clc®a cata 
«rta >rt® ®a nfe-rt^ aca 1 

i^a a^titaa—TO ® fa«ta, 
a^aji (itaa*^a), >a«»i, <jii *», a~ 
^&«raata faw 'tr fa^taacaa’ •jfaat'^ 

‘c“ ^9i®|a’ n'pc® aca 1 





’Tt«(t?‘lC«lt^ ■'5S 
I 3T«tnf^ 

’TC^Jw^iW nRi^c^fa 

>f'ot<tr« *19 

‘ill '»lftWi:*T 'Slf>l^ '3J9*| 

,*i9t*f^c^ nf^^c*f<i nti 

^casi I 

, *i^t-t5 

»r5t? art^itl^i 

'aitl^lt^T sic^sf 

«, «| c*^ ’«»i ^ffan ^5ifl^"f 

5itf^’9 «rr<5ii f?^t*T3 ■'5rs?lftc5f?i ’T«t^ 
*Ft8f^ '« nfS5(t?il fifes 

?lstf|9i ‘fls^ csitlt^te'stcs '«rttsit5T 

ss»rois sTfs*? flss% f|>rtcs 'Sf 9 «i ^si 
ntcfl I ‘sl ’Ttsts*! 'siflcsnws 

s*ffe «ra*Ttcs fefi nfasi?? fifes ^A~ 
ifWltS W'SHII « w^Pfetswwc^ 
^fefs^ ssrst^r wtn=^ ^cs^r iss^ ^ti»itpj 


^«c»t cnt^^s, 'J>«»‘' 
-ifists, 'Blasts 

s«,>lis ’ifisc'fs 'S «ltfl^ 'BlS^tfl 

>1*^:# 4^fS flss% wt*i ^cs*? I 'sl 

fefi '5lttf4f!?St^ *lfe®tsts flwtH 
'^sirwsc-'is ‘afar '6 flafs?’ 

nf^^i €r^f-r, sfsifes «r^H*r, 

flafif flss*s <^^51 flaK ’J^c^ 
ntiinrs nrsRM^ii ^r^fe fifes 
3!"*1C# «ltc^t5j SMISS flss^ C*f*T I 

nfisfcifs ^9fl^t*i nfs^KHts 'Bi^’ffe '« 
»flc“rs nfifefe Ji"nc# ^iitfl aft*itlsi 
fefe sicit ^9 fe%*fs W^9( 

«irs^ fsi j\m 9ln sfesi «iHl 
s^rsaf I ‘S'stcs nflsc^rs « 

’I'^C# >T^fe9 flss*| ?tc*is *fts 
^^*Tf5S Sjstis >T«jnC*rs '9C'5551 '« >lfes 
’T9tsffn^1 5St»iarl Sffisi ^t9ts fissir 
Cf S SiCSSf I 

11 fesife fesnr^ 's ^ ^itiif 
nfl^tffsn^ stfs^ ^flmc=r feltfe® 
%ts (-Bifels) stSfe 
«rfe&tsr csnPT^ 

<2f(f^ *tfssm ^a«»«»-«»i JTtiBis 
fifes f9>TtCSS nsffe® f9>TtS“flss% « 
stfl? *f;a ( fel) cs'tstsjs' 
^^^9is«f5T ^sar *i9tis ^s^wfews sfir srvTs 
fensitfe'5 ^ressf I nfiiscirs flss^tfiv - 







f^<rN ^Rprtor w 

»r®Tni*f?f *« fkmmu ^r^- 

^c«rtf5-5 ^rwt5S(i's 
f^^53lt9 *ni 5f®J?f«| 3T!t'ji>Slf%- 

?? »r®tnr® si^t-fc^ii 

'S ’T^tS 

«r«:<T?i nflf^cTif ^PiP® 


IfsiPr® ^tfiift >f«inwi 

w^ >Twhr f^wRi Jfwl 

’f«in*l ^tPTfl ’T^>r*lR5aFCT 

pif®f *rt? « ’if«if«fl 

jf*f^<5c*r ^ ^fstPr® PiflfiiPr® 

Jiww »T^tf c^ftis 

: 

<|5ji'tHj>s|f3l'?S^ 


'S i5«9'»-Vb' ®fW 

•rfams f^Psar 

CTt^tW 5(ft"tf JT'Bmc*!? 'sJ5{C*lt*rCS|?[ m 

>r^ c*r-r i ^at'sr 

*(ar«f»i« 3T«mc‘fa f^c^ss^ta 

c^rffl-s I 

^c<(ttf5« 'BltWtB^Jt? *fa 
if^?t*l 58if^ 'sjta-aja faf®a 

^fac»ia aatw *fai^f^ »ia'Ji*3if^aFCS| 
^cnPr 'Si^\ ^cvftrs^^tca 

Vi I 


\8 I ^irtlCT^Iiaraft '8 ^ 


^C5fjfr®’55ir >rajt*fr« 

^a^csarf^ita „ 

^a9^t|§r? 

Rirnrtjfa „ 

^nfa>i9iaftr« c^ta „ „ (watfa® 

Piaa «i5prtca) 

’T?ntn^ 

v^la^a ac’^Ttntaita „ 

^^■^Isiaafa baai — c^tatajv ‘ 


a^at^T as^si-feb- atwa *f^ai?a 

« ?t<afa> ’ifaf^a aa^*fca 
awtaacaa «r^ ^faaiaa nia^cw faata 
^atca ’rtatai a^rnwa faa*^ ca ai^taaa 
n<i«f^ cfiffa^ asj’fCTa 

«Wtfaa5 ata«f»i'8 faata\ jffaPsa 

««^faaf^ arrt^*r»n!f?a >Ratia 
a^''taTa'a'«HT^ « ’rfaf^ atatai 

’arsja s^twa ast^^ afa^nf^a a^a 
»r«ta wataiaa arw §*fntfn^ ¥raai 


a 5iFa^ 

^fa^n a^ 
il^atfaata f l 
lllacasr?^ fasa 
^«ta^a ca 
^aaia aftai 

^a%arat«i ?j:at*rtaTta 




filn'hF'l 5®^^ 

'o^itf ?i^l 
%^tc’tariiN t*iar 

8 I afrt«^ ®T««r 

*:i5'®='r >i«i->[fw 

Tti«« «lt?l’T««l-’lf5Wfl 

«i^t^afc*f >;>«*•»-«»► sftjei? 
.i|nf«Rt?t?*i sts «i?t-r?r nc? 

snfsj^lfs^ ^irt»f»jw 

^f?rc^5T I 

ft I 5rtc«rt*cif-'2t^ 

'>i (^) =1^ «ftst^ 
3T«it«(jf ’rtt»59 

fji 

»f-t ^ f^^tf5^ ^m\ I 

fsiwr^i^a 

Wti (^) «ft?t?i ’Infill ^^"i|5 
^si I 

•tft’iiwfl f5iwT^>n1^ 
f^«lt*f ^WtW ^S«9<* 


t ^-n nKfr\ 

>[t«rf«*r ^ «rvt^ 

*ftc»nf «<it mflf ^•^ 

TilRsaFW 

*r^cnt<R ^ nfir^m *ttv 

^c*r® w.n?i »f-r «r=r 

mi 5T®tnf« *sf?*i % 

*fp5«i^«r ’rftf^-c?i%|tww 
fsr^F^ « 

c'nU 

>r^'H'>if«af'^>i 3T?: *fcf 

^ I 

'8»l ^ 

*lf«’IC?if f^f«W f?>rt^*f<5 

«r?F *ni^ f?>rr^- 

%n ^c«rrf5® 

«itwt5iit3 n® »r^tw »r^''’nif^aFi*i ^t^*r 
f5f^t« ^ 

^ijt® 

*f?Ki nft^pnr 

«rv5 

>»«»i-%jr »rtc*i® «r^ 

wm I «rf^iti5ni 

>«t*tf nfif- 

f^'N nJlwfl irtfiiw •sffi ’Fftw 
fn Vi I 


•ilii'aiftwW 



^H?CTtRn8 « «tfi nHw 

. •ftwm fttrB TOtW ’<1^ f'5'% ’I'lT I 

T(f%T irW?*! '« 

fetl^ TOm ^ 

»I c^ ’I’Wf’' ’^'rt*'”'®' '* '’‘®'*’ 

K I «l>i^tarirt<i ’(’" *”■' 

»I tMW 1M«« i^fW •fft’'” 

• I ^fini*iTtt%c^ ts^ts Jnwliw « Sift'S »'»<«’I®'’'*"’ 

«I ^tnt*rNwr ' 

fiiwt?»itcfl «TRc^c5ni '« 

51? *TtFW5r §lc«fJtf%^J^ ^ 

Tfai 5r5t*{f^ 

'« 

5 I ^ I c^t? 

<0 1 ^«tt»if 5it? * I 5|^8r»rf’! ^«ft*it*ijt? 

«I ^c»ft*tt9i5ir 
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